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E-5760 Indicator, Ocular Hypertension, BERENS-TOL- 


E-5714 


E-5710 


E-5712 


MAN: A direct reading tonometer, not needing ad- 
justments—simpler—less costly—no charts used. 
— of reading not affected by rough han- 
ling. 


All metal parts of Stainless Steel and made to 
standards which are set for Schiotz tonometers. 


Developed and recommended for promotion of mass 
surveys for discovery of undiagnosed glaucoma by 
Glaucoma Research Program of The Ophthalmolog- 
ical Foundation Incorporated, and now relea: 

for general distribution .............. Price $18.50 


Sterilizer, Ultra Violet: for holding five No. E-5760 
indicators, or four indicators and one tonometer 
in the center. Uses Ultra Violet Lamp No. E-5712. 
Simple On and Off switch. No cover. ..Price $35.00 


Sterilizer, Tonometer, ROSNER: germicidal. Em- 
ploys ultraviolet radiation and exposure to ozone. 
Tonometer foot plate and plunger tip are fixed 
close to the bulb. Laboratory tests affirm that this 
sterilizer has a germicidal effect and will kill bac- 
teria, viruses and fungi.* With cover and automatic 


Advantages: 


. No irritation to eyes from cold sterilizing solutions. 
Tonometer is not injured by corrosion, nor is the free 
movement of plunger impaired by gumming. 
Tonometer not warped or damaged by heat or flame. 
. Equipped with 10 minute timer switch. 


Lamp only, Ultra Violet: for sterilizers E-5710 and 


Ca. 


4570 Audubon Avenue © ST. LOUIS 10, MO. 


New York Sho 


Ave. 
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for successful topical 
eye therapy... 


METIMYD 


(prednisolone acetate and sulfacetamide sodium) 


e ophthalmic suspension 


antiallergic - antibacterial - anti-inflammatory 


e ointment with neomycin 


Soler 
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a complete armamentarium for 
topical eye therapy 


comprehensive therapy for ocular 
inflammation, infection, allergy 


METIMYD ophthalmic suspension 


METICORTELONE® Acetate 5 mg. (0.5%) and 
Sodium SuLaMyp® 100 mg. (10%) each cc., 5 cc. 
dropper bottle. 


for more potent antibacterial effect 
METIMYD ointment with NEOMYCIN 


METICORTELONE Acetate 5 mg. (0.5%), Sodium 
SuLamMyp 100 mg. (10%) and neomycin sulfate 
2.5 mg. (0.25%) each gram, “% oz. applicator tube. 


for resistant ocular allergies 


METRET ON’ ophthalmic suspension 


METICORTELONE Acetate 2 mg. (0. 2%) and 
CHLOR-TRIMETON® (chlorprophenpyr 
gluconate) 3 mg. (0.3%) each cc., 5 cc. dropper 
bottle. 


for ocular infections 


Sodium SULAMYD 
ophthalmic solution 


Sulfacetamide Sodium U.S.P. 30%, 5 and 15 cc. 
dropper bottles. 

Sulfacetamide Sodium U.S.P 10% with 0.5% 
methylcellulose, 15 cc. dropper bottle. 


Sodium SULAMYD 
ophthalmic ointment 


Sulfacetamide Sodium U.S.P. 10%, % oz. tube. 
— 
SCHERING CORPORATION 


BLOOMFIELD, NEW JERSEY 
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help normalize prothrombin time before surgery 


; “has a more prompt, more potent and more 
; prolonged effect than the vitamin K analogues”* 


MEPHYTON 


VITAMIN Ki 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 


Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery —up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg., boxes of 6 ampuls. 


> MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


Mephyton is a trade-mark of MERCK & CO., Inc 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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CULAR INFECTIONS. 


THALM iC SOLUTION. 


TO TREAT THE PATIENT...THE PATHOGEN... THE INFLAMMATORY PROCESS 


New Predmycin Ophthalmic Solution, containing prednisolone, neomycin and a 
decongestant, provides unsurpassed three-fold therapeutic attack against infectious 
and inflammatory eye disorders: 

® for the patient: Phenylephrine HCI for rapid improvement of the eye’s appearance 
8 for the pathogen: Neomycin sulfate for its wide antibacterial effectiveness against 
most pathogens responsible for ocular infections 


8 for the inflammatory process: Prednisolone for its rapid and effective action in 
checking destructive inflammatory reactions to ocular trauma. 


Predmycin combines prednisolone alcohol 0.2%, neomycin sulfate 0.5%, and phenyl- 
ephrine HCl 0.12%, in a sterile, lubricating solution—for optimal control of infectious, 
inflammatory and allergic conditions of the eyelids, conjunctiva, cornea, sclera, uveal 


tract, and following thermal or chemical burns. . 
DOSAGE: | to 2 drops in the eyes two to four times a day. am 
SUPPLY: In 5 cc. all-plastic dropper bottles—on prescription only. = 


ALLERGAN || CORPORATION os Angeles 17, California 


‘ 
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twins quality... 


In bifocals, some like ’em wide and others have Nu-Line treatment of the segment 
like °em wider. Univis D-25 mm. and lines. This treatment assures you happier 
D-28 mm. multifocals are the perfect patients as well as positive identification. 


answer for your wide segment Rx’s. Both 
have superior Univis quality and both 


Now ...as always... corrected curves 


The 


Made, serviced and warranted by UNIVIS LENS Company 
Dayton, Ohio 


only the segment width changes 
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7 “This is what 


we've been 

looking for” . . . 

say leading Ophthalmologists. 

Developed with the valuable ad- 

vice of Dr. Harvey Thorpe, this 

all-new Bausch & Lomb instru- 

ment provides a degree of speed 

and precision in critical diagnosis 

heretofore unknown. Among 
many new features: 

One-hand “joystick” control, 
giving synchronized focus of mi- 
croscope and slit on any part of 
the eye... 

New “click-set” line-and-dot 
setting . . . speeds examination . . 

New wide-field microscope has 
long working distance and large 
field ... 

High intensity light source and 
prefocused lamp, together with 
fluoride coated optics assures new 
brilliance and illumination. 

These are just a few of the 
features that have won such en- 
thusiastic approval of the new 
Bausch & Lomb Thorpe Slit Lamp 
at preliminary showings. Ask your 
distributor for a demonstration. 


new Bausch Lomb 
horpe Lamp 


BAUSCH & 
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STERILE OPHTHALMIC SOLUTION 


NEO-HYDELTRASOL 


(prednisolone 21-phosphate with neomycin sulfate) 


2000 times more soluble than prednisolone 


@ free of any particulate matter capable of or 


injuring ocular tissues. hydro co rtison é 


e uniformly higher effective levels of pred- 
nisolone. 


SUPPLIED: Sterile Ophthalmic Soluticn NEO-HYDELTRASOL 0.5% (with neomycin sulfate) 
and Sterile Ophthalmic Solution HYDELTRASOL 0.5%. In 5 ce. and 2.5 cc. dropper vials. Also 
available as Ophthalmic Ointment NEO-HYDELTRASOL 0.25% (with neomycin sulfate) and 
Ophthalmic Ointment HYDELTRASOL 0.25%. In 3.5 Gm. tubes. M E RC K S HARP & D 0 H M E 
HYDEL TRASOL and NEO-HYDELTRASOL are trade-marks of Merck & Co., Inc. Division of MERCK & CO., Inc., Philadelphia 1, Pa. 
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pended particles as shown are irri- 
| 
| 
| 
particles 

*The solubility of HYDELTRASOL— 
prednisolone 21.phosphate as the 
monosodium salt~—is 675 mg. ‘cc. of 
over 2000 times more soluble than 4 
prednisolone or hydrocortisone 
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FOR 
Yes, her graceful frame has a distinglly | 


new look—the becoming “RONMAID™ 
shape. Together with the regular Rondeb 
and Ronbelle, you now hove three different 
women's Browline® frames, for complete fitting 


range of colors, shapes, and sizes. 


FOR RONDEB AND RONBELLE 


And that delicately scrolled ornament its the 
new ‘‘Shurline” beauty treatment—lustrous aluminum 
permanently embedded in colorful zylonife. 
RONDEB-RONBELLE Toprims (42, 44 & 46mm) and 
Taper Temples are ready with Shurline in the — 
most-wanted colors—Sea! Briar, Blue Briar, Ebony, Mocha, 
and Charcoo! Briar—for a still wider 


range of beautifully becoming BROWLINE® frames . 


SHURON OPTICAL COMPANY, INC. 
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NEW revolutionary 
LIGHT COAGULATOR 


After Dr. G. Meyer-Schwickerath 


This new instrument is of the utmost importance in the prophylactic treat- 
ment of DETACHED RETINAS. . . . It is used in early treatment, actual 
prophylactic treatment of degenerative areas, and for treatment of detach- 
ment caused by tumors and inflammatory diseases. 


Write for further information 
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SLIT LAMP APPARATUS 


On instrument table or compound stage, the latter 
designed for electric tables or refracting units 


Requires no adjustments. The slit lamp can be 
swung past the corneal microscope without in- 


terrupticn of observation. Can be set for five 
different magnifications by simply turning a 
knob, without changing objectives, eye-pieces or 
working distance. Affords maximum brilliance 
of the illuminating rays and sharpest possible 
definition of the microscope images. 


Supplementary equipment such as Hruby lens, 


gonioscope, photo attachments, etc. are avail- 


able. 


FUNDUS CAMERA 


This camera photographs a circular fundus area 
with a diameter of 30°—in color or black-and- 
white. Movements of the eye do not affect pic- 
ture definition because electronic flash permits a 
short exposure. Diameter of the camera's illumi- 


nating pupil is adjusted to the diameter of the 


patient's pupil. Optically compensates for chro- 


matic aberration and astigmatism of the eye. 


Operation of the camera is largely automatic— 


shutter release switches from observation to pho- 


tography. Can also be used as a measuring cam- 
era. Uses standard 35 mm film. 


OTHER CARL ZEISS EQUIPMENT 


Operation Microscope - Vertex Refractionometer - Attach- 


ment for Gonioscopy - Photo Attachment for Slit Lamp 


and Operation Microscope Diagnostic Set Hand Lamp 


Twin Lamp ~- Binoculor Head Magnifier. 


SEE OUR EXHIBIT AT THE SHOW —sootTns 74-75 


Meeting of the American Academy of Ophthalmology and Otolaryngology 


Palmer House, Chicago, Oct. 12-17 
| GUARANTEED 


ZEIT S, REPAIR SERVICE 


485 FIFTH AVENUE, NEW YORK 17, N.Y. 


All Carl Zeiss products are made in West Germany 
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BufOpto STERILE OPHTHALMIC SOLUTION 


Neozin's astringent, antiseptic and decongestant action 
is particularly effective in catarrhal and allergic conjunc- 
tivitis. Provides gentle, soothing relief from ocular inflam- 
mation resulting from wind, dust, and chemical irritants. 
Neozin is non-irritating and may be used continuously 
with safety in all age groups. Neozin is the trademark of 
Professional Pharmacal Co., Inc. 

Neo-Synephrine* Hydrochloride Ye 
Zinc Sulfate (0.032) gm. % gr. 
Benzalkonium Chloride U.S.P. 1:25,000 
In a non-irritating sterile buffered aqueous solution. 

The products of Professional Pharmacal Co., Inc., are 
available to pharmacies from all Drug Wholesalers in the 
U.S. and many foreign countries. Export Division: P.O. 
Box 924, San Antonio, Texas. 

“Registered Trademark of Winthrop Laboratories, Inc. 


PROFESSIONAL PHARMACAL CO., INC. 


Pharmaceutical Manufacturers 
300 W. Josephine Street © Sen Antonio, Texas 
Please send me samples and literature 
on complete line of ophthalmic solutions! 


State. 


PHARMACEUTICAL MFGS., SAN ANTONIO, TEXAS 


PROFESSIONAL PHARMACAL CO., INC. 
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<The Tillyer 
SOVEREIGN 


a Complete Family of 
Curved Top-Segment Bifocal Lenses 


58 BLANK 


Now, only in the Tillyer Sovereign can 
you provide curved top bifocal segments in 
20, 22 and 25 mm. This means greater com- 
fort for your patients through lens design 
which follows the natural sweep of the eye — 
and which offers wider fields of near vision, 
as well. 

What’s more, the 22 and 25 mm. segments 
are not simply “enlargements” of the 20 mm. 
segment. Each is individually designed to 


Since 1833 
Better Vision for Better Living 


DECENTERED IN 
35 


58 MM BLANK 


DECENTERED IN 
35 
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provide perfectly proportioned segments. 

Added proof of superiority is the 24-K 
Gold layer bonded to the shoulder and inner 
face of the 25 mm. segment to reduce reflec- 
tions. And, of course, the distinctive curved 
top of the Tillyer Sovereign is unmistakable 

. your assurance of true quality. 

Ask your American Optical representa- 
tive or distributor to show you this complete 


group of remarkable lenses. 


COMPANY 


American @, Optical 


XI 
—<A 
American Optical Presents 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 
MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 
© Great accuracy of measurement 


© Direct reading of measured 
values in MM Hg 


© Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 
by more than about 2%, 


© Tonometry becomes a routine 
examination within the usual Slit 
Lamp Microscopy 


© The patient remains seated dur- 


ing the examination 


@ Precision Swiss workmanship 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N.Y. 
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Tomorrow is here today! 


Rocket Age 
Refracting Room 


Don’t miss the amazing 
Booths 105-107 


American Academy of 
Ophthalmology and Otolaryngology 


New ideas — new designing 
— new products 


Yenkel —Davidson 


OPTICAL COMPANY 


Paimer House + Chicago 


366 Post Street * San Francisco, California 


XIII 
: 
t 
‘ 
t 
\ =. 2 NS 
ZH 
| 
= 
4987 


XIV 


macular 


A. Am. J. Ophth. 42:771, 
1956. 
Am. J. Digest Dis. 
2. 22:5, 1955. 
B. Med. Times %&:741, 
1956. 
Cecil’s Textbook o 
1947, p. 1598. 
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CHEMICAL 


COMPANY 
3721-27 Laclede Ave. 
St. Louis Mo. 


* U.S. Patent Pending 
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hemorrhages 


. Full doses were given for a year or 
or ill effects. 


of IODO-NIACIN Tablets contains potassium iodide 

mg. (2% gr.). combined with niacinamide hydroiodide 25 mg. 

(% gr.). IODO-NIACIN Ampuls 5 cc. are highly satisfactory for 
intramuscular or intravenous use’. 


Since the retina is intrinsically a part of the brain‘, hemorrhages in 
this region are indicative of a similar cerebral condition for which 
IODO-NIACIN is directly indicated. 


IODO-NIACIN Tablets, slosol coated pink, are supplied in bottles of 
100. Ampuls 5 cc. in boxes of 10. 


- Write for professional samples and literature-———= 
Cole Chemical Company AJO-9 
3721-27 Laclede Ave., St. Louis 8, Mo. 


Gentlemen: Please send me professional literature and samples of 10D0-NIAC&N 
DOCTOR 


STREET 
cITY ZONP 


AS 
M ccular rehagss” are Satisfactgss after 
hiss pen used with 
i —— 
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H-R-R Color Blindness Test 


Most Accurate and Comprehensive 
Low-Cost test ever developed... 
now better than ever. 


The AO Hardy-Rand-Rittler color test has answered the need 
for an easy-to-give, comprehensive, low-cost color blindness test. 
It is the result of more than ten years of scientific investigation, 
development and validation by eminent optical authorities. 

The test not only detects people who have Red-Green and/or 
Blue-Yellow color blindness but also types the deficiency and esti- 
mates the degree of defective color vision present. 

The new improved Second Edition takes advantage of several 
years of field experience. Now, the new manual, instructions, scoring 
sheets and order of presentation make the test even easier for the 
practitioner to give and easier for the patient to understand. The total 
content of the test remains unchanged. The universally understood 
recognition symbols remain the same; a circle, cross and triangle. 
The ingenious pattern of the plates allow no clues for memorization. 


Ask your Sales Representative 
for a demonstration or write: American 7 


NSTRUMENT DIVISION BUFFALO 1S NEW TORK 


A 
— 
=. 
New instructions 
AAA 
= 
: 
New scoring sheets 
<tc 
Ye 
New order of presentation 


GLAUCOMA 
AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


diagnostic 
preoperative 
postoperative 


Well-tolerated, virtually nontoxic, easily administered, unique carbonic 
anhydrase inhibitor, Diamox has proved highly effective — significantly 
reducing intraocular pressure in various types of glaucoma: acute conges- 
tive glaucomatous crisis, simple glaucoma not responsive to miotics, and 
certain secondary glaucomas. 


Suggested dosage of Diamox for most ophthalmologic conditions is 5 mg. 
per kg. every six hours day and night. In severe glaucomatous crises the 
intravenous form may provide quicker reduction of global pressure. 


Supplied: Scored tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. 
teaspoonful; vials of 500 mg. for parenteral use. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY. PEARL RIVER, NEW YORK aE 


*Reg. U.S. Pat, Off, 
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EXUDATIVE INFLAMMATION OF THE UVEAL TRACT 


THE INFLAMMATORY REACTION AS SEEN IN IRIDOCYCLITIS 


A. Normal tissue. 
From left to right: 
posterior surface 
of ciliary ring, 
ciliary retina, 
pigmented layer, 
ciliary muscle, 
sclera, 
and conjunctiva 


oN 


B. Hyperemia is ASS 
or allergen. 
Blood vessels 
are dilated. 
There is 
heightened loca! 
heat and color. 
Escape of 
blood plasma 
causes edema 


C. The next stage 
is that of 
exudation, 
shown here 
as macrophages 
and fibrin 
streaming from 
the posterior 
surface 
of the iris. 


D. As the condition 
becomes subacute, 
there is concomitant 
active exudation 
and repair 
With chronicity, 
fibroblasts 
proliferate, 
new capillaries 
develop, and 
various kinds of 
white cells appear. 
Formation 
of a posterior 
synechia is shown. 


IN OCULAR INFLAMMATORY DISEASES Medrol 
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A SYNOPSIS OF OCULAR INFLAMMATORY DISEASE (RIDOCYCLITIS) 


Subjective symptoms Clinica! findings : 


Sequelae: (if untreated) 


Copyremt 1958. The Upiohn Company 


synechiae 
| 4 
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Medrol now makes it possible for you to 
choose systemic corticotherapy as first 
treatment in many eye disorders. You gain 
the greater efficiency that systemic cortico- 
therapy gives, yet take almost as little risk 
as with topical applications, because Medrol 
is so outstandingly free from most corti- 
costeroid side effects. In fact, it can reverse 
the sodium and water retention caused by 
older steroids.’ 

In a recent series of cases,” Medrol was 
used alone, and with topical steroids as ad- 
juvants, in the treatment of acute iridocy- 
clitis, chronic uveitis, ocular allergies, and 
such miscellaneous conditions as long- 
standing central serous retinopathy with 
marked macular edema, and an old supe- 
rior temporal vein thrombosis with result- 
ant macular edema. In most of these cases, 
including a number that had resisted pre- 
vious steroid treatment, Medrol proved 
effective in controlling the disorder. In the 
case of the superior temporal vein throm- 
bosis, it is notable that “the successful 
result is attributed to the de-edematizing 
action of the steroid.” In sum, Medrol is 
“a superior adrenocortical type steroid with 
a high degree of safety...”’: approximately 
125% as effective as prednisolone.’ 

When your patients present ocular indi- 
cations for corticotherapy, you no longer 
need to make do with topical application. 
Instead, choose the full effectiveness and 
outstanding safety of systemic Medrol. 


SYSTEMIC 
CORTICOTHERAPY 
DOES NOT HAVE TO BE 
A LAST RESORT 


Medrol 


DISTINGUISHED FOR 
CORTICOID EFFECTIVENESS 
DISTINGUISHED FOR 
THERAPEUTIC SAFETY 


trademark, Reg. U.S. Pet. Off. — me 


This is the unique Medrol 

molecule designed by Upjohn 
research to achieve the widest known 
split between the specific, 
anti-inflammatory corticotd action 
and the undesirable 
muineralocorticoid effects. 


Medrol 


The only corticosteroid with a methyl group 
in the 6-alpha position 


DISTINGUISHED CHEMICALLY 
DISTINGUISHED CLINICALLY 


IN BLOOD DYSCRASIAS 

the chemica! superiority 

of Medrol brings about 

* full temporary 
remissions in a number 
of patients with 
acute leukemia 

* striking clinical 
improvement in 
patients with chronic 
lymphocytic leukemia 


IN OPHTHALMIC DISORDERS 
the molecular difference 
of Medrol results in 
* superior effectiveness 
and safety in ocular 
allergies, acute 
and chronic uveitis, 
and other disorders of 
the posterior segment 


Medrol's distinctive 

formula achieves 

* major improvement 
in the majority of even 
resistant cases 

* markedly shortened 
treatment period 

* drastic reduction in 
incidence and severity 
of side effects 


THERE ONLY OME 


1. Feinberg, S. EF: Medrol in 
Allergic Conditions: Clinical and 
Experimental Findings, Metabolism 
7:477 (July) 1958 

2. Gerdon, D. M.: Methylpredni- 
solone in Ophthalmology, 
Metabolism 7:569 (July) 1958 


IN RHEUMATOID ARTHRITIS 

Medrol’s chemical 

distinction is reflected in 

* good to excellent 
results in nearly all 
cases 

* frequent functional 
reciassifications, up to 
complete remission 

* fewer and milder side 
effects than with 
any other corticoid 


The Upjohn Company, Kalamazoo, Michigan Upjohn 


| | 
IN ADRENOGENITAL 
SYNDROME 
* good results with 
Medrol with no 
deleterious reactions 
- IN ALLERGIC DISORDERS 
this corticoid 
effectiveness of Medro! 
leads to 
* superior results in 
9 out of 10 patients 
* lowest incidence of 
side effects on record 
(about 4%) 
IN DERMATOSES 
METHYL PREDNISOLONE 
ano 
BuT Tet 


Improved treatment of glaucoma 
with a new, highly potent 


carbonic anhydrase inhibitor 


DARANIDE 


Dichlorphenamide 
Tablets 


inhibits aqueous humor formation—lowers intraocular pressure 


e reduces danger of metabolic acidosis 
eminimal loss of effectiveness, 
even with long-term use 
e smooth control—few side effects 
e low dose effectiveness—less than with other 
carbonic anhydrase inhibitors 
emay be effective when other therapy, 
including miotics, has failed or 
has not been tolerated 
e effective orally—unsurpassed absorption 
after oral administration 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


*"DARANIDE' 
Tablets 


Dichlorphenamide 


DESCRIPTION 


"Daranide' is a new, orally effective, potent 
carbonic anhydrase inhibitor. Because of its 
marked inhibitory effect on this enzyme in the 
eye, "Daranide’' is a therapeutic agent of con- 
siderable value in reducing the increased 
intraocular pressure in many types of glaucoma. 


CHEMISTRY 


*‘Daranide', a dichlorinated benzenedisulfona- 
mide, is known chemically as 1,3-disulfamyl- 
4,5-dichlorobenzene and is designated by the 


generic name of dichlorphenamide. It has the 
following structure: 


cl 


MODE OF ACTION 


"Daranide’ is primarily a carbonic anhydrase 
inhibitor; i.e., it interferes with the cata- 
lytic activity of this enzyme, which is 

concerned with the formation of H+ and HCO,— 

ions and the conservation of base as sodium bicar- 
bonate. Under the influence of 'Daranide' the 
renal excretion of sodium, potassium, and bicar- 
bonate is increased and an alkaline urine is 
produced. However, this compound also has the 


advantage of causing a definite increase in 
chloride excretion. Partially as a result 

of the greater excretion of chloride, 'Daranide’' 
does not produce metabolic acidosis as readily 
as other compounds of this nature. Further- 
more, in animal studies ‘Daranide’ has been 
shown to maintain its essential activity over 
the course of weeks or months. 


The compound does not appear to be concentrat- 
ed in gastric mucosa in sufficient amounts 

to influence materially the activity of car- 
bonic anhydrase in this tissue. Thus, in 
dogs, gastric motility or secretion is not 
affected to any significant degree by the 
administration of 'Daranide'. 


PHARMACOLOGY 


"Daranide’ is uniformly and well absorbed 
following its oral administration; it is es- 
sentially as active when given orally as 
parenterally. The enhancement of sodium, 
potassium, and chloride excretion by the oral 
administration of a single dose is rapidly 
manifested and persists for a number of hours, 
indicating a prolonged duration of action of 
the compound. The urinary pH is elevated as 
the result of sustained bicarbonate excretion. 
However, greater chloruresis and less acidosis 
are induced than with other carbonic anhydrase 
inhibitors, with consequent greater efficacy 
on repeated administration. The natriuretic 
effect of 'Daranide’ has been observed even 
after 10 weeks of continued administration to 
dogs. The activity of 'Daranide’ is not im- 
paired in the presence of an acid urine such 
as that accompanying the administration of 
ammonium chloride. 


‘Daranide’ has a low inherent toxicity when 
administered orally or parenterally to labora- 
tory animals. The compound has been given 
orally to dogs and rats over a period of at 


least six months with essentially no evidence 

of toxicity. Pharmacologic investigation 
indicates an absence of irritating effect on 

the mucosa of the eye as demonstrated by a 

lack of local anesthetic activity or irri- 

tation when a l per cent concentration of the drug 
(suspended in tragacanth) is instilled into the 
conjunctival sac of the rabbit eye. 


CLINICAL EVALUATION 


Effect on Intraocular Tension 


Studies in humans have demonstrated that 
‘Daranide’' administered orally reduces intra- 
ocular pressure in both glaucomatous and 
nonglaucomatous eyes. The onset of action 
following a single dose is within an hour and 
maximal effect is observed within two to four hours. 
The lowered intraocular tension is maintained for 
approximately six hours. It has been possible 

to control excessive intraocular pressure in 
patients with glaucoma for a period of many 
months by the daily combined use of 'Daranide' 
and miotics. Tonographic studies have shown 

that "Daranide’ lowers intraocular pressure by 
inhibiting the formation of aqueous humor in 
normal as well as in glaucomatous eyes. 


Effect on Electrolytes 


In the human as in the laboratory animal, 'Daranide' 
enhances the excretion of sodium, potassium, bicar- 
bonate, and water. An increased chloride excretion 
greater than that following the use of other car- 
bonic anhydrase inhibitors is also observed with 
"Daranide'. This enhanced excretion of chloride 
explains, at least in part, the continued efficacy 
of 'Daranide’ with repeated administration and the 
lesser propensity for the development of metabolic 
acidosis. 


As is the case with all carbonic anhydrase inhib- 
itors, 'Daranide’ in high doses causes some 


decrease in renal blood flow and glomerular 
filtration rate. 


INDICATIONS 


"Daranide' is indicated for oral treatment 
of various types of glaucoma: 


chronic simple (wide angle) glaucoma 

acute congestive (narrow angle) glaucoma 

chronic congestive glaucoma 

secondary glaucoma (acute phase) 

preoperative control of intraocular 
tension of glaucoma 


DOSAGE 


The usual adult dosage range is from 25 to 50 mg. 
(% to 1 tablet) once to three or four times 
daily. Dosage must be carefully adjusted to 
meet the requirements of the individual patient. 


Therapy with 'Daranide’ is usually most success- 
ful when employed in conjunction with miotics 
such as pilocarpine, physostigmine, 'Floropryl' 
(isoflurophate), or ‘Carcholin'’ (carbachol). 

In acute congestive glaucoma, ‘'Daranide,' with 
miotics, should be administered promptly in an 
attempt to bring about rapid reduction of 
intraocular tension. If this is not quickly re- 
lieved, surgery may be mandatory. In chronic 
congestive glaucoma, surgery may be neces- 

sary if the intraocular tension is not brought 


successfully under control after an adequate trial 


period of therapy with 'Daranide’. 


PRECAUTIONS 


Since 'Daranide’ is a carbonic anhydrase inhibi- 
tor, certain side effects characteristic of this 
class of compounds will occur, particularly in 

the higher dosage ranges. These effects may in- 
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clude anorexia, nausea, vomiting, nervousness, 
lassitude, depression, confusion, disorientation, 
sedation, dizziness, ataxia, tremor, tinnitus, 
paresthesias, and pruritus. Fortunately, the 
therapeutic amount of ‘Daranide’ required for 
most patients is well beneath the level that 
will produce these effects. When they do occur, 
reduction of dosage or temporary discontinuance 
of the drug is indicated. 


It is essential to keep a close check on the 
electrolyte balance of the patient during ther- 
apy with ‘Daranide’, as with patients on any 
other carbonic anhydrase inhibitor. 


SUPPLIED 


"Daranide’' Tablets, 50 mg., bottles of 100 and 
1000. 
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The ¥ URP AX Vanderbilt Projection Perimeter 
® for quicker, easier and more thorough testing 


All the salient features of the well known Vanderbilt Projection Perimeter are re- 
tained in this new instrument, plus improved design, to facilitate quicker, easier and 
more thorough testing. 


The improved design permits: 


iti itioni ; — by retractable rod and spring-loaded chin- 
* More positive positioning of patient nw 
¢ Use of direct reading charts ——— ae and removed from paddle 


* Direct plotting of both fields —on one chart, without removal from holder 


¢ Recording at every 15 degrees 
¢ Use of standard 12 v. bulb — only the simple bayonet type bulb is changed 


—are holds positive position at every 15° 


— 6b built-in control assures complete control 


¢ Simple centering and focussing of light 


¢ Transformer and switch built in aes - extra equipment on or under 
able 
¢ Perimeter to fit any standard table _ a commane of chinrest, or need for special 
aote 
Distributors: CU Y 
Chicago: The House of Vision, Inc. RRY & PAXTON, INC. 
San Francisco: Parsons =o Inc. 866 Willis Avenue 
Los Angeles: Superior Optical Supply C 
Pittsburgh: The Doig Optical Co. Reereye Long Island, N.Y. se? 
Washington: Edmonds, Inc. “Helping the World to Better Vision” 
St. Louis: Ostertag Optical Service, Inc. 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 
a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in s oz. ophthalmic tubes. 


brand Polymyxin B-Bacitracin-Neomycin 
with 1% Hydrocortisone 


ANTIBIOTIC OINTMENT 


Available in } oz. ophthalmic tubes. 


. 
. 


Absolute sterility of all surfaces of the 
Minims unit is assured by the pliofilm over- 


STERILE 
OPHTHALMIC DROPS 
IN 
DISPOSABLE UNITS 


Each unit contains the number of 
drops commonly used per applica- 
tion. 


Ophthalmic drugs available 

in the Minims package: 
ATROPINE SULFATE 1% 
ATROPINE SULFATE 2% 
ESERINE SALICYLATE 0.5% 
ESERINE SALICYLATE 0.25% 
PILOCARPINE HCI 1% 
PILOCARPINE HCI 2% 
FLUORESCEIN SODIUM 2% 
HOMATROPINE HBr 2% 
HOMATROPINE HBr 5% 
PHENYLEPHRINE HCI 2.5% 
PHENYLEPHRINE HCI 10% 
SCOPOLAMINE HBr 0.2% 
TETRACAINE HCI 0.5% 


Minims solutions remain stable 
for an indefinite period. 


For further information or litera- 
ture write or phone: 


MINIMS...c particularly valuable 
administration unit for... 
SURGERY 
OPHTHALMOLOGICAL OFFICES 
HOSPITAL WARDS 

INDUSTRIAL MEDICINE 
EMERGENCY ROOMS 

PATIENT USE 


PACK MINIMS STERIL ER 

44 
) 
wrap. 
= 
= 
| 895 KIFER ROAD 
SUNNYVALE, CALIF. 
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all-in-one therapy 
for ocular infections 


Every drop of Biomydrin Ophthalmic 1s complete and effec- 
uve for treatment of ocular infections, allergies and irritations. Bio- 
mydrin contains: two antibiotics to fight infection, an antihistamine 
to relieve itching and burning, a vasoconstrictor to reduce congestion 
and inflammation. There are no corticosteroids in Biomydrin 
Ophthalmic—so the danger of lowered tissue resistance to bacterial 
invasion is eliminated. 


Biomydrin Ophthalmic is a soothing, isotonic solution, buffered 
to the pH of tears. Convenient plastic Dropamatic bottle releases 
individual drops of uniform size... accurate medication, no squirt- 
ing! Ingredients: neomycin and gramicidin, Neohetramine® and 
phenylephrine HCl. 


for ocular infections, allergies and irritations 


BIOMYDRIN* OPHTHALMIC 


formerly a product of Nepera Laboratories 


WARNER-CHILCOTT 
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drochloride, hydrochloride 


hin) 
Rapid onset . . . quick recovery saves time for patient and physician. 


Indications: Refraction—for rapid cycloplegia. 
Therapy —as a mydriatic, in controlling iritis, iridocyclitis, 
keratitis, and choroiditis; 
—to prevent lenticular adhesions (synechiae) ; 
—in infection, (with miotics) for preventing or breaking adhesions; 
— preoperatively, for cataract or other eye surgery. 


Supplied: 1% Solution in 2cc. and 15cc. dropper bottles; 
0.5% Solution in 15cc. dropper bottles. 


tel 
Sehiffeln @ Co./Fince 4794 
Pharmaceutical and Research Laboratories. 

28 Cooper Square, New York 3, N. Y. 


In Canada: W. Sofin Ltd., Montreal 25, Quebec 


(cyclopentolate h 
Schieffe 
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Measures inporlaril fantlions of vision 


GOLDEN OPTICAL COMPANY, INC., PETERSBURG, VA 
‘ew 


NEW BROCHUR This six-page brochure presents the essential features of the 
T/O Vision Tester, a precision built stereoscopic instrument, 
available for use 
AVAILABLE only under profes- 
sional supervision. 


Acopy will be sent 
ON REQUEST Golden Link Compe Servi 
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Equipment for 
GONIOSCOPY and GONIOTOMY 
after Otto Barkan, M. D.- 


Gonioscope 
(floor) * $360.00 


Stand only* 185.00 


Haag-Streit 
microscope, single 
power, 15x 


Haag-Streit 
mucroscope, two 
power, 10x-20X 


Charge for fitting 
your scope to 
6101 stand 


Haag-Streit 
microscope with 
handle, 


Otto Barkan Focal 
Illuminator with 
plug-in trans- 
former* 


Otto Barkan 
Koeppe diagnostic 
lens, three sizes: 
16-18-20 mm. lip 
diameters* 


Otto Barkan Goni- 
otomy lens (sur- 
gical) Infant size* 


Otto Barkan Goni- 

otomy lens (sur- ~ 

gical) child-adult 3 Gonicseope #6127 pe 

Otto Barkan oper- 

ating lamp, 

hand model* 


Otto Barkan oper- 
ating lamp, 
floor model* 


Otto Barkan Goni- 
otomy knife 
(selected model) * 


Goniotomy lens 
#6180 


* Manufactured exclusively 
sons Optical Laboratories. 


Focal I!luminator 
#6150 


PARSONS 
LABOR 
Opersting ia on Stand 518 POWELL STREET - SAN FRANCISCO 2 CALIFORNIA 
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6110 
4 175.00 
6120 
Koeppe Diagnostic lens 
225.00 
a. 
7 Fi Goniosco; 
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6191 
9.75 
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Dependable Conjunctival 
Anesthesia 


PONTOCAINE HCI 
SOLUTION 0.5% in convenient 
Mono-Drop* squeeze bottles that eliminate PONTOCAINE BASE EYE OINTMENT 0.5% 
dropper contamination and simplify instillation. 
15 ce. 
Also in glass Tubes of ¥% oz. 
bottles of 2 oz. 


Ratocaine hydrochloride 0.5% produces highly efficient topical ophthalmic anes- 
thesia for prompt relief in painful eye conditions, removal of foreign bodies, surgery 
and diagnostic procedures. 


Pontocaine hydrochloride is compatible with boric acid, zinc sulfate, eserine, atropine, 
pilocarpine, Neo-Synephrine® hydrochloride and related vasoconstrictors, but is 
incompatible with mercury and silver salts. 


Pontocaine 
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Neo-Synephrine (brand of phenylephrine), 
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Although clinicians have recognized the 
symptom-complex comprising Horner’s syn- 


drome for almost a century, the relative fre- 
quency of lesions causing the syndrome has 
had inadequate study, either from the stand- 
point of etiologic agents or by anatomic lo- 
cation. A thorough review of the literature 
reveals many case reports, some with de- 
tailed unique conditions 
which may result in a Horner’s syndrome, 
but a detailed analysis of a significant series 
of cases is lacking.’-'° For this reason the 


descriptions of 


case records coded under this diagnosis at 
the University Hospital from January, 1936, 
to January, 1957, a 21-year period, were 
analyzed in order to study the location as 
well as the etiology of the lesions evoking 
this symptom-complex. 


HISTORICAL DATA 


The syndrome under discussion was first 
noted experimentally in 1852 by Claude 
Bernard,"' but the first clinical description 
appeared in 1863 when three Americans— 
Weir- Mitchell, Keen— 


found a right ptosis, miosis, and facial an- 


Morehouse, and 
hidrosis in a young soldier who had sus- 
tained a gunshot injury to the right side of 
his neck. These authors hypothesized in their 
book, Gunshot Wounds and Other Nerve 
Injuries,"* that these clinical findings were 
due to interruption of the cervical sympa- 
thetics. Six years later, in 1869, the Swiss 
ophthalmologist, Johann Friedrich Horner, 


*From the Department of Ophthalmology, Uni- 
versity of Michigan. 


HORNER’S SYNDROME: AN ANALYSIS OF 216 CASES* 


Conrap L. Gites, M.D., anp JoHN WoopwortH HeENpeRson, M.D. 
Ann Arbor, Michigan 
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described the findings now associated with 
the syndrome bearing his name."* 


CLINICAL DESCRIPTION 


There is confusion in the literature in the 
designation of a given symptom-complex as 
a Horner’s syndrome. The classical descrip- 
tion lists the components as miosis, ptosis of 
the upper lid, anhidrosis, and enophthalmos 
—all on the affected side. It is evident, how- 
ever, that clinicians have designated as Hor- 
ner’s syndrome many cases where only pto- 
sis and miosis have been present. The pupil- 
lary miosis, dependent upon loss of sympa- 
thetic innervation to the dilator fibers of the 
iris, is the most constant finding and is re- 
ported to be most severe if the lower cervi- 
cal or upper thoracic roots are sectioned. 
Loss of the pupillary reactions to light and 
accommodation does not occur, but these re- 
sponses may be diminished."* Narrowing of 
the palpebral fissure occurs on the affected 
side from loss of sympathetic innervation to 
the smooth muscle of the lids. Loss of tone 
of Muller’s muscle in the upper lid produces 
lowering of the upper lid border, and eleva- 
tion of the lower lid border adds to the nar- 
rowing of the palpebral fissure as well. An- 
hidrosis of the homolateral face and neck 
occurs with sympathetic interruption unless 
the lesion is in the third neuron distal to the 
internal carotid plexus. This stems from the 
fact that the sweating fibers leave the system 
with the external carotid artery above the 
carotid bifurcation. For this reason anhidro- 
sis is not a constant finding in what clinically 
may be denoted as a Horner’s syndrome. 
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The enophthalmos is usually apparent rather 
than real, and is based upon narrowing of 
the palpebral fissure. Occasionally, for rea- 
sons not yet fully understood, it may be real 
and measurable.’® 

In addition to the basic signs just noted 
other features may sometimes accompany 
the syndrome. Heterochromia iridis has been 
reported as a part of the picture in cases 
where sympathetic interruption occurred be- 
fore the age of two years."* A transitory rise 
in the temperature of the face on the homo- 
lateral side has been thought due to the loss 
of vasomotor control and dilatation of the 
blood vessels, to be followed by a tempera- 
ture decrease and pallor. An alteration in 
tear secretion, either a decrease’ or an in- 
crease, has been reported less frequently. 
In cats, after pre- or postganglionic sympa- 
thectomy, a transitory fall in intraocular 
pressure of five to seven millimeters of mer- 
cury has been noted. This is followed by a 
return to normal or a slight increase in pres- 
sure after two days.’® Cataract formation,”° 
facial hemiatrophy, and an increase in the 
amplitude of accommodation have also been 
found associated with Horner's syn- 
drome.* *? 

According to the strict definition of a 
Horner’s syndrome, the classical compo- 
nents which result from interruption of the 
cervical sympathetic trunk are ptosis, miosis, 
anhidrosis, and enophthalmos. However, 
more detailed knowledge of the sympathetic 
nerve supply together with clinical usage has 
allowed the inclusion of any clinical inter- 
ruption of the sympathetics to the eye as a 
Horner’s syndrome. 


ANATOMY 


The interruption of the sympathetic path- 
ways of the autonomic nervous system at 
any point in their course from the hypo- 
thalamus to the orbit results in Horner’s 
syndrome. This three-neuron pathway is 
entirely uncrossed and the fibers of the first 
neuron are generally believed to originate 
in the posterior portion of the hypothalamus 
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Fig. 1 (Giles and Henderson). Anatomic diagram. 


(fig. 1). They then pass caudally through 
the tegmentum of the midbrain continuing in 
the reticular substance of the pons, medulla, 
and upper spinal cord to end in the antero- 
lateral column of the lower cervical and 
upper thoracic portion of the spinal cord. 
Somewhere in the region between C7 and 
T4 a synapse occurs and the fibers of the 
second neuron leave the cord in the anterior 
roots of the lower cervical (C7-8) or upper 
thoracic (T1-4) nerves. By way of the white 
rami communicantes the fibers then pass to 
the upper thoracic and cervical sympathetic 
chain, ascending finally in the neck to the 
superior cervical ganglion, where another 
synapse occurs. From the superior cervical 
ganglion the third neuron, the sympathetic 
postganglionic fibers, forms the internal ca- 
rotid plexus. According to Kuntz** they fol- 
low the internal carotid artery for a short 
distance and then deviate into the middle 
ear with the caroticotympanic fibers. Leav- 
ing the middle ear, they pass through the 
base of the cranium lateral to the nerve of 
the pterygoid canal and become associated 
with the cavernous plexus. These postgan- 
glionic fibers pass over the Gasserian gan- 
glion and accompany the nasociliary nerve 


into the orbit, then continue in the long 
ciliary branches of the nasociliary to pene- 
trate the sclera medial and lateral to the op- 
tic nerve, passing forward to the plexus 
over the ciliary muscle. Here they innervate 
the dilator muscle of the iris, and in all prob- 
ability the ciliary muscle as well.** 

It is not mentioned in the literature whether 
the course of the sympathetic nerves to 
Miiller’s muscle of the lid or to the small 
amount of orbital smooth differs 
from that of the pupillary fibers until they 
enter the orbit, but there is little reason to 


muscle 


expect a difference. 

As noted in the clinical description of the 
syndrome, the fibers innervating the sweat 
glands of the face and neck travel with the 
pupillary fibers up to the bifurcation of the 
common carotid artery. Beyond this point 
the sweating fibers course with the external 
carotid distribution to the face. 


CASE MATERIAL 


The purpose of this study was to deter- 
mine as nearly as possible the anatomic site 
of sympathetic interruption and the etiologic 
factors involved in a series of cases with 
Horner’s syndrome. Two hundred sixteen 
in the University 
21 years between 


cases were found coded 
Hospital records in the 
January, 1936, and January, 1957. In all 
the records the diagnosis of Horner’s syn- 
drome had been made or verified either by 
the neurologic or ophthalmologic service. In 
all cases the constant diagnostic features in- 
cluded ptosis and miosis plus a variable 
number of other signs. As is the case in 
any series of this sort, the conclusion as to 
location of the lesion must often be inferred 
from history, physical and neurologic find- 
ings, as well as surgical reports, since in 
many a necropsy was not performed. 

It is likely that the cases selected from the 
coding system do not necessarily represent 
the total encountered in the hospital during 
this period. Further, the nature of selection 
of cases in any large diagnostic center does 


HORNER’S SYNDROME 


291 


not necessarily reflect the incidence in the 
population at large, since the cases are pre- 
selected by the very fact of referral. 


LEVELS OF INTERRUPTION 


Table 1 lists the anatomic location of the 
lesions producing Horner’s syndrome. The 
majority of instances were due to interrup- 
tion in the pathways distal to the spinal cord 
and proximal to the intracerebral portion of 
the postganglionics. Of the 216 cases 101, 
or 46.8 percent, were due to involvement of 
the cervical sympathetic trunk either in its 
preganglionic fibers or in the postanglionics 
prior to entering the cranium. Interruption 
of the sympathetic fibers in the region of the 
lower cervical and upper thoracic anterior 
spinal roots was found in 43 cases, or 19.9 
percent. In only 19 cases involvement of 
the descending intramedullary first neuron 
was causative; in 12, or 5.6 percent, the 
lesion was located in the brain stem, and in 
seven or 3.2 percent, interruption occurred 
in the 
authors have indicated that interruption of 


spinal cord. Statements by many 


the third neuron intracranially is uncom- 
mon and the present series bears this out. 
In only one case (0.4 percent of the series) 
was an intracranial postganglionic lesion im- 
plicated. It was impossible to localize the site 
of the lesion in 52, or almost 25 percent 
of the cases. Although a few of these pa- 
tients were examined thoroughly, the ma- 
jority were noted as congenital in nature 
without further complete investigation. 


TABLE 1 
LOCATION OF LESION 


Percent 
Sympathetic trunk 101 46.8 
Low cervical-High thoracic 
ant. spinal roots 4 19.9 
Brain stem 12 5.6 
Spinal cord 7 a2 
Intracerebral postganglionics 1 0.4 
Undetermined 52 24.1 
Total 216 100.0 
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TABLE 2 
ETIOLOGY OF LESION 


Benign 
Malignant 58 


Primary 19 


Surgical procedures 
Secondary 21 
Birth 12 


Trauma 
16 


Other 
Vascular disease 
Other 
Undetermined 


Total 


ETIOLOGY 


Several excellent reviews"*"* have been 
written dealing with the various factors in- 
volved in the production of Horner’s syn- 
drome. Although literally hundreds of agents 
have been incriminated, there has been no 
report of the relative frequency of causes 
in a series of patients. Table 2 summarizes 
our findings. The most common factor pro- 
ducing the syndrome was neoplasia, more 
often malignant than benign. Neoplasms 
were responsible in 77 cases, or 35.6 percent ; 
of these 58 were malignant and 19 benign. 

sronchogenic carcinoma, usually of the upper 
lobes, producing a Horner’s syndrome by 
pressure on the cervical sympathetic trunks 
or by pressure on or invasion of the brachial 
plexus, was the most common entity. Meta- 
static carcinoma of the breast, Hodgkin’s dis- 
ease, carcinoma of the thyroid, sarcoma, and 
metastatic carcinoma in general were other 
common malignancies noted in this series. 
Benign neoplasms of importance included 
large thyroid adenomas and neurofibromata. 

Table 3 lists the frequency of the various 
neoplasms found in the series. In all but 
10 cases these neoplasms caused a Horner’s 
syndrome by interruption of the sympathetic 
pathways in the sympathetic trunk or in the 
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TABLE 3 


Thyroid adenoma. . 
Neurofibroma. . . 


Total 


Malignant 
Bronchogenic carcinoma. . 
Metastatic carcinoma 
Breast. . 
Nasopharynx. . 


Metastatic sarcoma 
Hodgkin's disease. . . 
Thyroid carcinoma... 
Primary sarcoma 
Lymphoblastoma . . 
Histology unknown. 


Total 


postganglionic fibers prior to their intra- 
cranial course. These 10 exceptions are 
listed in Table 4. 

Surgical interference with the sympathet- 
ics accounted for 18.5 percent of the cases 
in the series (table 2). The patients have 
been grouped as “primary” or “secondary” 
according to whether a Horner’s syndrome 
might reasonably be expected as a result of 
the surgery. In the “primary” group of 19 
cases were 10 patients with an upper dorsal 
and/or lower cervical sympathectomy, eight 
with stellate ganglion blocks, and one whose 
Horner’s syndrome resulted from a cordot- 


TABLE 4 


NEOPLASMS IN SITES OTHER THAN SYMPATHETIC 
TRUNK AND POSTGANGLIONIC FIBERS 


Anterior spinal roots 
Benign 
Neurofibroma 
Malignant 
Bronchogenic carcinoma 
Metastatic carcinoma 
Breast 
Cervix 
Spinal cord 
Malignant 
Histology unknown 


Total 
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No. Percent Benign 
Neoplasia 77 35.6 — 
| 19 
40 18.5 
19 
28 13.0 Colon eee . 1 
Tonsil. 1 
Larynx. . 
? Primary 4 
9 4.2 4 
3 
52 24.1 2° 
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+ 
3 
2 
1 
1 
1 
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omy. “Secondary” cases (21 in number) in- 
cluded thyroidectomy (four cases), phreni- 
cectomy (six cases), and tumor excision 
(11 cases). 

Nonoperative truma was the etiologic 
agent in 13 percent, or 28 cases, of the 
series. Brachial plexus injuries, due either 
to birth trauma or to automobile accidents, 
made up the largest segment of this group, 
with gunshot wounds accounting for only 


two cases. Vascular disease of the brain 
stem, either thrombotic or embolic, elicited 
a Horner’s syndrome in 10 patients (4.6 
percent). 

Other etiologies noted in the series were 
multiple sclerosis, caudal analgesia (two 
cases), congenital malformation, encepha- 
litis, tuberculosis, chronic infective granu- 
loma, syringomyelia, tabes dorsalis, and 
herpes zoster. In the remaining 52 cases no 
etiologic agent was found. 


ETIOLOGY BY LOCATION 


In order to gain the proper perspective of 
the etiology and location of lesions causing 
Horner’s syndrome it is helpful to examine 
the relative frequency of occurrence of the 
etiologic agent at the specific site of involve- 
ment, 

At the most common site of involvement, 
the cervical sympathetic trunk including the 
postganglionic fibers proximal to their intra- 
cerebral course (table 5), neoplasia was the 
predominant etiologic factor in the produc- 
tion of Horner’s syndrome. Sixty-seven of 
the 101 cases showing such involvement of 
the sympathetic trunk were due to neo- 
plasms (66.5 percent). Malignant tumors 
were present in 52 of the 67 cases and 
benign in 15. The authors found it difficult 
to determine the specific site of involvement 
in pulmonary tumors. The problem was to 
decide whether the production of a Horner’s 
syndrome due to a tumor of the upper lobes 
was the result of pressure upon or invasion 
of the brachial plexus, or due to pressure 
upon the cervical sympathetic trunk. In gen- 
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TABLE 5 
ETIOLOGY BY LOCATION 


1. Sympathetic trunk 


(101 cases) No. Percent 
Neoplasia 

Benign 15 

Malignant 52 67 66.5 
Surgical procedures 

Primary 1 

Secondary 13 31 30.7 
Trauma 2 1.9 

(none caused by birth) 
Other 1 0.9 

Total 101 100.0 


eral the criterion used to indicate implica- 
tion of the brachial plexus and the anterior 
roots of the spinal nerves in this area was 
a combination of one or more of the asso- 
ciated signs and symptoms of weakness, 
atrophy, radicular pain, and sensory loss im 
the distribution of the roots involved. If 
none of these criteria was present it was 
considered likely that the Horner’s syndrome 
was the result of pressure on or direct in- 
volvement of the cervical sympathetic trunk. 
Where the syndrome was found due to in- 
volvement of the sympathetic trunk, 31 cases 
(or 30.7 percent) were the result of surgical 
procedures. Eighteen of these were of the 
so-called “primary” type and 13 were “‘sec- 
ondary.” Traumatic injuries accounted for 
two cases, and a chronic infective granuloma 
with its resulting lymphadenopathy was 
causative in the remaining patient. 
Analysis of those lesions located in the 
low cervical and high thoracic anterior 
spinal roots (table 6) indicated that in 23 
out of 43 cases (or 53.6 percent of the 
time) a traumatic injury was the cause. 
In only nine patients (20.9 percent of the 
43) neoplasia was the cause (benign tumors 
in five and malignancies in four—see Table 
4). In eight cases (18.6 percent of 43) 


surgical procedures were incriminated 


none of these directed primarily toward the 
sympathetics, The remaining three cases 
were due to high epidural blocks used in 
obstetrical procedures (two cases) and to 
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TABLE 6 
ETIOLOGY BY LOCATION 


2. Low cervical-high thoracic anterior spinal roots 


(43 cases) No. Percent 
Neoplasia 

Benign 4 

Malignant 5 9 20.9 
Surgical procedures 

(all secondary) 8 18.6 
Trauma 

Birth 12 

Other il 23 53.6 
Other 3 6.9 

Total 43 100.0 


a congenital malformation of the cervical 
vertebrae (one case). 

Posterior inferior cerebellar artery throm- 
bosis and superior cerebellar artery throm- 
bosis were the cause in 10 of the 12 cases 
where a Horner's syndrome was due to 
interruption of pathways in the brain stem 
(table 7). The other two etiologic factors 
were multiple sclerosis and encephalitis, each 
occurring in one patient. 

The least affected area proximal to the 
postganglionic fibers, the spinal cord (table 
7), showed a wide range of etiologies. 
Trauma caused three cases while a malignant 
cord tumor, tabes dorsalis, syringomyelia, 
and a cordotomy each accounted for one 
case. 

In only one case of the entire series of 
216 was it possible to localize with certainty 


TABLE 7 
ETIOLOGY BY LOCATION 


3. Brain stem (12 cases) 


No Percent 
Vascular 10 83.3 
Other 2 16.7 
Total 12 100.0 
4. Spinal cord (7 cases) 
No Percent 
Neoplasm (malignant) 1 14.3 
Surgical procedure (primary) 1 14.3 
Trauma (none at birth) 3 42.9 
Other 2 28.5 
Total 7 100.0 
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a lesion occurring in the intracerebral por- 
tion of the postganglionic pathway. In this 
patient a Horner’s syndrome occurred in 
association with herpes zoster ophthalmicus, 
clearing when the herpes resolved. Several 
authors have implicated such entities as 
tumors of the Gasserian ganglion, orbital 
tumors, intracranial internal carotid aneu- 
rysms, to name a few. According to our 
series, such cases must indeed be unusual. 

It has been generally recognized that the 
majority of lesions causing Horner’s syn- 
drome involve the second neuron.? This is 
substantiated by the present study. Over two 
thirds of the cases were the result of inter- 
ruption of the second neuron, or the extra- 
cranial portion of the third neuron. No 
attempt was made to differentiate lesions in 
the neck as to location proximal or distal to 
the superior cervical ganglion because of 
inadequate diagnostic criteria. 

ETIOLOGY BY AGE 

One of the simplest historical facts, age at 
the time of onset, may be a most important 
diagnostic aid to the clinician investigating 
a Horner’s syndrome of unknown etiology. 
Table 8 summarizes the frequency of the 
various etiologic agents by age groups. In 
the younger age group, from birth to 20 
years of age, trauma was the cause in 20 of 


TABLE 8 
ETIOLOGY BY AGE GROUP 


Birth- 21-50 51 Years 

20 Years Years and Over 

Neoplasia 4cases 33 cases 40 cases 
(Benign) (0) (16) (3) 
(Malignant) (4) (17) (37) 

Surgical procedures 7 cases 20 cases 13 cases 
(Primary) (3) (8) (8) 
(Secondary) (4) (12) (5) 

Trauma 20 cases O6cases 2 cases 
(Birth) (12) (0) (0) 
(Other) (8) (6) (2) 

Vascular disease Ocases 4cases 6 cases 

Other 1 case 6 cases 2 cases 

Totals 32 cases 69 cases 63 cases 


the 32 cases. Birth trauma was responsible 
for 12, automobile accidents and gunshot 
injuries for eight cases, while neoplasia and 
surgical procedures were of less importance, 
producing only four and seven cases re- 
spectively. 

Sixty-nine cases were found in the group 
from 21 to 50 years of age. Almost half of 
them (33) were the result of neoplasms. Be- 
nign tumors produced 16 cases while malig- 
nant tumors caused 17. Surgical operations 
accounted for 20, 12 being “secondary” and 
eight “primary” procedures. Vascular dis- 
ease involved four cases in this age group, 
while trauma produced six. 

Sixty-three cases were found in individ- 
uals 51 years of age and older. Again in 
this age group (as in the group from 21 to 
50 years) neoplasia was the most important 
factor. However, in this oldest group, malig- 
nant tumors were preponderant (37 cases) 
while benign tumors resulted in only three 
instances of Horner’s syndrome. Surgical 
procedures were involved in 13 patients, 
vascular disease in six, and trauma elicited 
the syndrome in only two. 

Of the total series of 164 localizable le- 
sions, 20 percent occurred in the first two 
decades of life, another 40 percent in the 
next three decades and the final 40 percent 
in the group over 50. This indicates that 
birth trauma should be thought of first in 
the group under 20 years of age, while neo- 
plasia (benign or malignant) should be con- 
sidered immediately in a patient between 
the ages of 21 and 50 presenting with a 
Horner’s syndrome. In the group over 50 
years malignant neoplasms must be ruled 
out first. 


CLINICAL APPLICATION 


The practical significance of this study 
lies in its application to the clinical investi- 
gation of the syndrome. The importance of 
identifying the level of involvement together 
with the etiologic factor cannot be overem- 
phasized since early detection of the cause 
and its correction may prove to be life- 


HORNER’S SYNDROME 


295 


saving. Certain basic tools and several spe- 
cialized procedures are available to the clini- 
cian in his investigation. 

The single most important means of in- 
vestigation is a detailed history. Emphasis 
should be placed on detailed reporting of 
all operative procedures, head or neck 
trauma, and the age and time of onset of 
the Horner’s syndrome. 

In addition to complete physical examina- 
tion, a detailed neurologic investigation is 
of importance in determining the association 
of other neurologic deficits. 

Stereoscopic and lateral views of the 
chest, routine skull films, and lateral cervical 
and upper thoracic vertebral views should 
be considered as routine studies in the evalu- 
ation of an obscure Horner’s syndrome. 

In instances where there is a reasonable 
suspicion of the possibility of a spinal cord 
tumor, myelography should be performed. 

A detailed ophthalmologic examination is 
necessary. This should include pharmaco- 
logic testing of the pupil. The presence or 
absence of heterochromia iridis can be im- 
portant in determining whether or not the 
Horner’s syndrome was present before the 
age of two years. 

Sweat testing should be employed if ob- 
servation does not reveal a definite anihi- 
drosis. The color change of Quinizarin 
Compound® from black to purple on the 
clean face of the patient indicates the pres- 
ence of sweating. As noted earlier, the ab- 
sence of anhidrosis in the presence of a 
ptosis and miosis localizes the lesion distal 
to the carotid artery bifurcation. 


SUMMARY AND CONCLUSIONS 

The 216 cases of Horner’s syndrome seen 
in the University Hospital from January, 
1936, until January, 1957, are analyzed with 
respect to location and etiology of the lesion 
eliciting the syndrome. A brief review of 
the neuroanatomic pathways is presented, 
together with an outline for clinical investi- 
gation. 


® Trade mark, Burroughs-Wellcome Company. 
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The following conclusions can be drawn 
from this study: 

1. The most common site of interruption 
of the sympathetic pathway to the eye is 
in the sympathetic trunk and in the post- 
ganglionic fibers before they course intra- 
cranially. The upper thoracic and lower cer- 
vical anterior spinal roots are affected less 
than half as often as the sympathetic trunk, 
while the brain stem, spinal cord, and intra- 
cerebral postganglionics are only rarely af- 
fected. 

2. Neoplasia, malignant far more often 
than benign, is the most common etiologic 
agent. Bronchogenic and metastatic carci- 
noma are the most frequent malignancies, 
and neurofibroma and thyroid adenoma are 
the only significant benign tumors. Surgical 
procedures, nonoperative trauma, and vascu- 
lar disease are less important causes of 
Horner's syndrome. 

3. Neoplasia is the most important factor 
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incriminated in sympathetic trunk lesions 
while trauma and vascular disease are the 
most frequently encountered agents at the 
anterior spinal root and brain stem levels 
respectively. Spinal cord sympathetic path- 
way interruption was most commonly a re- 
sult of trauma. Herpes zoster was the only 
lesion implicated in an intracranial post- 
ganglionic lesion. 

4. Horner’s syndrome is seen most com- 
monly in the older age groups. In the first two 
decades of life trauma is the most common 
etiology. Malignant and benign neoplasms 
account for the largest percentage of sym- 
pathetic interruption in the third, fourth, 
and fifth decades. In the group over 50 years 
of age malignant tumors are more likely. 

5. In view of the frequently serious na- 
ture of the lesions involved in the produc- 
tion of a Horner’s syndrome, a complete 
investigation is warranted. 

University Hospital. 
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In 1910, soon after Fuchs’ had described 
the clinical picture of the corneal disease 
named after him, he obtained a piece of su- 
perficial cornea from an advanced case and 
added a histopathologic study of the epithe- 
lial lesions. With the available material he 
could not, however, elucidate their patho- 
genesis. 

It was through biomicroscopy that our 
present concept of this dystrophy as a com- 
bination of endothelial and epithelial dis- 
ease was established during the following 
20 years ( Vogt,? Friedenwald,* Kraupa,* et 
al.). 

A recent report by Wolter, Henderson, 
and Gates® of the histopathologic findings 
in a corneal button, excised during a pene- 
trating keratoplasty in such a case and 
studied by means of del Rio Hortega’s silver 
carbonate technique, has added valuable in- 
formation to our scanty knowledge of the 
pathologic processes in this condition. These 
authors demonstrated an extensive destruc- 
tion of the stromal and epithelial nerves, 
thus explaining the hypo- and insensitivity 
of the cornea in this disease mentioned re- 
peatedly in the literature. 

An entire bulb of an apparently unilateral 
case was studied by v. Hippel.* In this eye 
the disease had run an unusual, short course 
of six months. Clinically, there had been an 
extensive bullous keratopathy and some 
thickening of the central corneal stroma. 
Intraocular tension was low and the corneal 
sensitivity was diminished. The sensitivity 
of the other eye was not tested and no exam- 
ination with the slitlamp of the corneal en- 
dothelium in either eye was made, so that a 


* From the Presbyterian Hospital and the Depart- 
ment of Ophthalmology, College of Medicine, the 
University of Illinois, and the Department of 


Surgery, Section of Ophthalmology, the University 
of Chicago. 
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bilateral dystrophy, at an early stage in the 
fellow eye, cannot be entirely ruled out. 
There was a chronic purulent dacryocystitis 
on the side of the obvious dystrophy. 

v. Hippel found the histopathologic 
changes limited to the corneal endothelium 
and epithelium. Descemet’s and Bowman's 
membranes and the stroma were 
normal. There was extreme rarefaction of 
the endothelium any evidence of 
hyperactivity resulting in excrescences of 
Descemet’s membrane. 


corneal 


without 


CASE REPORT 
The following histopathologic study was 
made on the left eye of a woman, 61 years of 
age, who had been under observation with a 
bilateral endothelial and epithelial dystrophy 
for 25 years before one of the eyes had to 
be excised. 


History 

When first seen in 1929 at the age of 37 
years, this woman gave a history of inter- 
mittent redness and pain in her left eye for 
the past year, which had started soon after 
the splashing of some lye soap into it. Up to 
that time vision in the two eyes had been 
equal. 

At the time of her first visit the right vi- 
sion was 20/25; the left vision, 5/200. In 
both eyes there was an extreme degree of 
cornea guttata and the right eye showed a 
typical picture of epithelial dystrophy 
(Fuchs). In the left cornea there was dense 
disciform central clouding and a few pre- 
cipitates were applied to the posterior cor- 
neal surface. Corneal sensitivity was mark- 
edly reduced in the right eye, absent in the 
left. 

General medical examination 
mild obesity, hypertrophic arthritis, a blood 
pressure of 140/70, and an empyema of the 
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left antrum. The latter was cleared up after 
several weeks of therapy. A year later a 
tonsillectomy was performed. 

The left eye became quiescent under local 
treatment with atropine, and vision im- 
proved to 10/200. During the following 
years there were repeated attacks of pain 
and redness in this eye, sometimes with 
small deep infiltrates within or in the vicinity 
of the central disc, other times with tiny 
superficial ulcers. 

During a quiescent period between 1939 
and 1941 the left vision could be improved 
to 20/40 with a correction of +6.0D. sph. — 
+200D. cyl. ax. 170°. The right vision, 
with a correction of +1.5D. sph. > +0.5D. 
cyl. ax. 110° was still 20/25. Both fundi 
were normal. 

After 1941 repeated superficial and deep 
infiltrates of the left cornea, always accom- 
panied by a mild iritis, recurred at more 
frequent intervals, and in 1953 a central 
corneal ectasia developed which led to the 
enucleation. The right vision at that time 
was 20/30. No increase of intraocular ten- 
sion had ever been found in either eye. 

In 1955, the right vision was reduced to 
20/100 improvable to 20/60 with diamox, 
which, however, was not tolerated by the pa- 
tient. There have been no attacks of pain or 
redness in this eye and at the present time 
vision is reduced to 10/200, mainly due to 
a nuclear type of cataract. Surgical therapy 
of any kind has been refused by the patient. 


HISTOPATHOLOGIC FINDINGS 


Half of the giobe was embedded in paraf- 
fin for special stains, the other half in cel- 
loidin for serial sections. 

The center of the cornea was thin and ec- 
tatic. Bowman’s and Descemet’s membranes 
were completely destroyed within this cen- 
tral area which consisted of a loose network 
of proliferated keratoblasts with inclusions 
of necrotic debris. These sites of focal ne- 
crosis were surrounded and infiltrated by 
polymorphonuclear leukocytes. Some of 


these small abscesses contained fragments of 
Descemet’s membrane, especially along an 
area which suggested seepage (fig. 1). This 
area at the superior nasal edge of the ectasia 
was indicated anteriorly by a short ingrowth 
of the epithelium, and posteriorly by the 
frayed endings of Descemet’s membrane and 
a drawn out anterior synechia at one point. 
In the iris this point of adhesion was marked 
by a mass of Descemet-like substance, indi- 
cating that the contact between iris and cor- 
nea had existed there for some time. 

The stroma adjoining the ectatic portion 
contained multiple small deep abscesses 
around the splitting ends of Descemet’s 
membrane (fig. 2) and in its middle layers. 
The anterior layers showed an increased 
number of keratoblasts especially under- 
neath the irregularly thickened epithelium 
where Bowman’s membrane was destroyed. 

The most peripheral stroma contained a 
few new vessels which had grown through 
it toward the central lesion, but otherwise 
appeared to be normal, with normal meta- 
chromatic staining property( toluidine blue). 

The epithelium was abnormal almost 
throughout. The peripheral and pericentral 
portions showed the dystrophy of the origi- 
nal epithelium, while over the central areas 
an abnormally thick or abnormally thin epi- 
thelium had grown over formerly denuded 
places. The dystrophy (figs. 3, 4, 5, and 6) 
was indicated by great variations in the 
staining property of the cells, the foot cells 
being unusually large, pale, and irregular in 
size, and the superficial layers being fiat, 
with dark, shrunken nuclei. Periodic acid 
Schiff stain indicated almost complete ab- 
sence of the basement membrane in the peri- 
central and central regions. 

Within a broad pericentral zone there 
were numerous interruptions and gaps of 
Bowman’s membrane whose tapered edges 
characterized them as preformed nerve 
canals (figs. 3 and 4), now widened and 
containing a scant number of nuclei belong- 
ing to proliferated Schwann cells (Salz- 


4 
a 


FUCHS’ 


* 
iy 


mann*). No proliferation of keratoblasts 
was discernible in these areas. In the imme- 
diate neighborhood of some of these con- 
spicuous, oblique nerve canals thin fibrous 
membranes originated, separating the epi- 
thelium from Bowman’s membrane over 
more or less extensive stretches (figs. 3 and 
5). Bowman’s membrane, of normal thick- 
ness in the periphery, became gradually 
thinner toward the center (fig. 6), showing 
an increasing number of dehiscences, until 
it disappeared entirely over the central disc 
of maximally damaged stroma. 

Descemet’s membrane had normal width 
in the extreme periphery but in the peri- 
central region attained a thickness of four 
to five times its normal diameter, with a 
large number of warty excrescences of dif- 
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Fig. 1 (Klien). Fraying and rupture of Descemet’s membrane at edge of corneal ectasia, small abscesses 
in various layers of corneal stroma, some containing fragments of Descemet’s membrane (D). (S) Point 
of torn anterior synechia. (Hematoxylin-eosin, x 105.) 


ferent sizes. The largest of these warts 
seemed to interrupt the continuity of the en- 
dothelial lining. The nuclei of the endothe- 
lial cells were lying in the valleys between 
the excrescences, irregularly spaced, depend- 
ing upon the latter's sizes (fig. 7). 

Many of the endothelial cells contained 
pigmented granules some of which gave a 
positive periodic acid Schiff stain indicating 
a lipopigment. Similar granules were con- 
tained within some of the endotheliol cells 
of the anterior surface of the iris. It is not 
known whether or not this pigmentation is a 
characteristic part of the endothelial dystro- 
phy as has been suggested by some authors 
from clinical observations (Kraupa,* Vogt,’ 
Friedenwald' ). 

The angle of the anterior chamber was 
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Fig. 2 (Klien). Circumscribed accumulation of polymorphonuclear leukocytes with group of giant cells 
on each side of Descemet’s membrane. (Hematoxylin-eosin, x 440.) 


Fig. 3 (Klien). Early widening of nerve canal in Bowman’s membrane. Note tapered edges of Bow- 
man’s membrane. Incipient proliferation of Schwann cells in and in front of Bowman’s membrane. 
Stroma normal. Degeneration of foot cells of epithelium. (Hematoxylin-eosin, 575.) 
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Fig. 4 (Klien). Two widened Bowman canals with proliferation of Schwann cells. Thinning of fragmented 
piece of Bowman’s membrane. ( Hematoxylin-eosin, x 425.) 


loosely filled with a mixture of lymphocytes, 
monocytes, leucocytes, 
fibrin, and a small number of erythrocytes. 
A very short peripheral anterior synechia 
had formed in several places. 

The pupillary portion of the iris was con- 
siderably atrophic, especially where it was 
drawn toward the posterior corneal surface. 


polymorphonuclear 


The stroma of iris and corona ciliaris was 
moderately infiltrated with lymphocytes and 
plasma cells. The lens was in situ. The pos- 
terior segment of the eye was normal. 


Fig. 5 (Klien). Inconspicuous but extensive membrane of flat cells originating at widened Bowman 
canals (Schwann cells) separating epithelium from Bowman's membrane. Irregularities of epithelial cells, 
especially foot cells. ( Hematoxylin-eosin, 425.) 


CoMMENT 

Tremendous thickening of Descemet’s 
membrane such as encountered in this case 
may not be an integral part of the picture of 
advanced endothelial and epithelial dystro- 
phy, but in this instance may have developed 
in response to the slowly progressing weak- 
ness and deformity of the corneal stroma. 
At any rate, it permitted the conclusion that 
even in an advanced dystrophy some endo- 
thelium is present and capable of physio- 
logic activity or hyperactivity. 
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Fig. 6 (Klien). Extreme thinning of Bowman's membrane in immediate neighborhood of central de- 
generation. Proliferation of keratoblasts in stroma underneath it. (Hematoxylin-eosin, 500.) 


The clinical picture of extreme cornea 
guttata which usually precedes the stromal 
and epithelial disease also suggests patho- 
logic activity rather than destruction of the 
endothelium. By formation of the numerous 
excrescences the posterior corneal surface 
becomes considerably expanded and thus de- 
hiscences in the endothelial layer develop. 
Gradual rarefaction of the endothelial cells 
on the basis of such mechanical insult ap- 
pears to be more probable than a primary 
degeneration. 

The excrescences of Descemet’s mem- 
brane appear to be an integral part of the 
typical picture of the dystrophy while an 
additional diffuse thickening of the mem- 
brane may or may not be present. In Wolter, 
Henderson, and Gates’ case of a fairly ad- 
vanced dystrophy, it was absent. On the 
other hand, Goar’ described a multifold 
thickening of Descemet’s membrane in a 
case of endothelial dystrophy without epi- 
thelial or stromal changes. 

The cause of the endothelial hyperactivity 
is entirely unknown. It could be protective 
in nature against injurious metabolites in 


the aqueous which might damage the cornea 
more rapidly without it. In most cases of 
cornea guttata and epithelial dystrophy, the 


Fig. 7 (Klien). Tremendous thickening of 
Descemet’s membrane with excrescences on pos- 
terior surface. Incipient dehiscences of endothelial 
lining. (Hematoxylin-eosin, 550.) 
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Fig. 8 (Klien). Endothelial cell in valley between 
excrescences of Descemet’s membrane, containing 
pigment granules. (Hematoxylin-eosin, 980.) 


course of the disease is protracted over 
many decades. In an exceptional case it may 
be accelerated (v. Hippel) following a se- 
vere initial insult to the endothelium which 
results in its rapid destruction rather than 
in the more common irritation and hyper- 
activity with formation of new, Descemet- 
like substance. 

The small corneal infiltrates, appearing 
and disappearing in all layers of the central 
cornea over a period of 24 years, were re- 
vealed by histopathologic study to be basic- 


ally events comparable to those occurring on 


a larger scale in ring abscess of the cornea, 
namely minute sequestrations of stroma at- 
tracting polymorphonuclear leucocytes from 
the nearest vessels and thus forming small 
abscesses. 

In this connection it is interesting that in 
the case of Wolter, Henderson, and Gates 
there was a history of ulceration about a 
year prior to the removal of the corneal but- 
ton. Even after one year these authors still 
found some infiltration with polymorphonu- 
clear leucocytes and lymphocytes in stroma 
and epithelium of the central area. There 
was no history of injury in their case but 
one wonders if minor trauma, even such as 
tonometry, might not produce sequestration 


of a small piece in an already badly damaged 
cornea and lead to a minute abscess or ulcer. 

In our case the injury reported by the pa- 
tient had not caused much immediate dis- 
comfort but was remembered again when the 
eye became troublesome. It apparently had 
precipitated the intermittent, extremely slow 
process of destruction and repair in the cor- 
neal stroma which characterized the course 
of the disease in this eye over a period of 
two decades and a half. During this time 
there was only one period of remission last- 
ing about two years. 

It is remarkable that during this period 
of remission the vision of this eye, which 
in other years varied from five to 10/200, 
could be improved to 20/40 with a correc- 
tion which indicated an already considerable 
degree of corneal deformity. The explana- 
tion for this unusual improvement of vision 
may lie in the fact that the process of re- 
pair, still evident in the enucleated eye, con- 
sisted almost exclusively of proliferation of 
keratoblasts with formation of new lamellae, 
and of an additional thickening and in- 
growth of epithelium in areas of superficial 
stromal destruction, both processes resulting 
in new tissue of relatively great transpar- 
ency. 

The large number of widened nerve canals 
through Bowman’s membrane within a 
broad circular zone around the central area 
of stromal destruction deserves special em- 
phasis. They seem to constitute the first 
visible manifestation of a disturbance in the 
corneal nerves in meridional sections. They 
are similar to those described by Salzmann* 
in chronic glaucoma and thought by him to 
be pathognomonic for this condition. The 
cells proliferating within these oblique ca- 
nals appear to be not keratoblasts but 
Schwann cells, which eventually form a 
thin layer separating the epithelium from 
Bowman's membrane, at first in the immedi- 
ate neighborhood of the canal, later over 
more extensive areas. 

Since Salzmann’s first description of this 
neural dystrophy in glaucoma it has also 
been found in keratoconus (Klien*). It is 
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possible that abnormal hydration with or 
without a slowly developing deformity of the 
cornea may play a role in its pathogenesis. 

The proliferations of Schwann cells ap- 
pear to undergo complete destruction later, 
together with that of Bowman’s membrane 
with which they are intimately connected 
from the beginning; thus, only the repara- 
tive proliferation of keratoblasts is evident 
in areas of advanced dystrophy. 

It would be interesting and possibly of 
some clinical importance to find out at what 
stage of the dystrophy the disturbance of 
the corneal sensitivity develops. Wolter, et 
al. are probably correct in assuming that 
damage to the corneal nerves is secondary 
to the stromal and epithelial involvement. 

SUMMARY AND CONCLUSIONS 

The clinical course of an eye with endo- 
thelial and epithelial dystrophy (Fuchs), ob- 
served with its similarly affected fellow eye 
for 24 years, and the histopathologic find- 
ings at the end of this period suggest as the 
basic pathologic process an insult to the en- 
dothelium. In a typical case, this results in 
an initial hyperactivity of these cells with 
formation of a variable amount of a Desce- 
met-like substance, and later in their gradual 
rarefaction on a mechanical basis. 
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There is some evidence that in an excep- 
tional case the insult, of as yet undetermined 


- origin, may lead to immediate destruction 


rather than to irritation of the endothelium 
and to an atypical accelerated course of the 
disease, such as was reported by v. Hippel. 

Abnormal hydration of the cornea leads 
to an intermittent process in the stroma of 
destruction and repair, which may be compli- 
cated by minute sequestrations (accelerated 
focal destruction) and abscess formations. 
These may occur under the influence of 
minor traumas, and in the end stages of the 
disease possibly also spontaneously. 

The traumatic element should be avoided 
by extreme care during routine procedures 
such as tonometry, and by the wearing of 
protective lenses as soon as a disturbance of 
the corneal sensitivity can be demonstrated. 

Corneal sensitivity should be tested at 
regular intervals in all cases of advanced 
cornea guttata to determine at what stage 
of the dystrophy its disturbance appears. 

In case of surgical therapy with kerato- 
plasty removal of a large button inclusive of 
the zone of neural dystrophy around the 
central lesion may be more rewarding than 
a small transplant. 
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INTRODUCTION 

The increasing availability of tonography 
for the diagnosis and management of the 
glaucomas necessitates repeated evaluation 
of its usefulness. In angle-closure glaucoma, 
tonography and provocative tests may sup- 
plement the gonioscopic findings and history 
in establishing the diagnosis.’* Preoperative 
tonography affords additional information 
as to the type of surgery required in eyes 
with this defect.‘ The present paper is con- 
cerned with tonographic findings in patients 
with angle-closure glaucoma studied over a 
three-year period (July 1, 1954, to June 30, 
1957). Attention was directed specifically to 
(1) the value of the mydriasis provocative 
test combined with tonography as a means 
of detecting angle-closure; and to (2) the 
use of tonographic estimates of the adequacy 
of outflow channels as a guide to the type 
of surgery indicated (iridectomy or filtering 
operation ). 


METHOops 


Tonography was carried out with an elec- 
tronic tonometer connected to a Leeds and 
Northrup recorder. All tracings were inter- 
preted on the basis of the 1955 Friedenwald 
tables® with suitable correction for episcleral 
venous pressure and scleral rigidity.* 

*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine. Presented in part at the 
New Orleans Academy of Ophthalmology, Febru- 
ary, 1957. This investigation was supported in part 
by a research grant to the Department of Ophthal- 
mology from Mrs. Edgar M. Queeny. The research 
relating to this study was also financed in part 
under a grant to Washington University School of 
Medicine made by the Alfred P. Sloan Foundation, 
Inc. The grant was made upon recommendation of 
the Council for Research in Glaucoma and Allied 
Diseases. Neither the Foundation nor the Council 
assumes any responsibility for the published find- 
ings in this study. 
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For diagnostic purposes, patients referred 
with narrow chamber angles, but no evidence 
of inflammatory disease, surgery, or ele- 
vated intraocular pressure (Schigtz scale 
reading less than 4.0 with a 5.5 gram 
weight), were subjected to an euphthalmine 
provocative test. This test consisted of (1) 
tonography while on no medication, (2) the 
administration of five-percent euphthalmine 
to one eye, and (3) repeat tonography after 
one hour. The test was carried out on 58 
eyes with narrow angles and 24 eyes with 
normal angles. 

Preoperative evaluation in patients who 
had had acute attacks of angle-closure or 
positive provocative tests was based upon 
single or multiple tonographic tracings while 
on medical therapy. Postoperatively the same 
eyes were evaluated as to the degree of pres- 
sure control, the need for medical therapy, 
the presence or absence of further acute 
attacks, the retention of vision and field, and 
the facility of outflow. There were 182 eyes 
of 110 patients which could be so studied 
before and after surgery. These were clinic 
and private patients of the resident and visit- 
ing staff of the Department of Ophthalmol- 
ogy, Washington University. 

RESULTS 
A. DiaGnosts (Table 1) 

Of the 58 normotensive eyes with narrow 
angles subjected to the mydriasis provoca- 
tive test, 16 (28 percent )were found to 
have a rise in intraocular pressure of 8.0 
mm.Hg or more. However, 39 (67 percent) 
of these same 58 eyes demonstrated a de- 
crease in outflow facility of more than 25 
percent. Of the 58 eyes, 32 presented reas- 
onable clinical evidence of being capable of 
angle-closure. This based 
upon a subsequent occurrence of an attack 


diagnosis was 
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TABLE 1 
TONOGRAPHY AND THE DIAGNOSIS OF ANGLE-CLOSURE 
GLAUCOMA: THE EUPHTHALMINE 


Incidence of Incidence of 
Increase Decrease 

Intraocular Outflow 
Pressure Facility 
(over 8.0 (more than 
mm. Hg) 25%) 


Narrow angles 
Closure* 14 (44%) 
No closure 2 (8%) 
Total 16 (28%) 
Normal angles 0 (0%) 


28 (88%) 
11 (42%) 
39 (67%) 
0 (0%) 


* Subsequently in same eye or history of closure in 
contralateral eye. 


of angle-closure in this eye or a history of 
closure in the contralateral Of this 
group, mydriasis induced a rise in imtra- 
ocular pressure of 8.0 mm.Hg or more in 
only 14 (44 percent). However, 28 (88 per- 
cent) of these same eyes decreased their 
outflow facility by more than 25 percent. 
None of the 24 eyes with normal angles had 
either a pressure rise or a significant de- 
crease in outflow facility. 


eye. 


B. THERAPY 


In the 110 patients (75 females and 35 
males) available for this study, 209 opera- 
tions were performed on 182 eyes. These 
consisted of 100 peripheral iridectomies (all 
initial procedures) and 109 iridencleises (82 
as the primary surgery and 27 reopera- 
tions). On the basis of an evaluation of the 
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results of surgery, the eyes were divided 
into three categories: (1) no further attacks 
and adequate pressure control at all subse- 
quent measurements without any medica- 
tion; (2) similar control but requiring 
medication (miotics + carbonic anhydrase 
inhibitors) ; and (3) failure of control in 
spite of the use of miotics and carbonic an- 
hydrase inhibitors. (Many eyes in category 
3 were subjected to reoperation. ) 

The over-all prognosis for 
series is presented in these terms in Table 
2. Of the 182 eyes, 109 (60 percent) could 
be controlled without medication after an 
initial procedure, 41 (23 percent) required 
medical therapy for continued control, and 
32 (17 percent) failed to be controlled by 
the initial operation and subsequent medical 
therapy. After reoperation of 27 of these 32 
failures, 16 additional eyes were successfully 
controlled. Thus, in the entire series, only 16 
(nine percent) of eyes with angle-closure 
glaucoma failed to be controlled by surgical 
and medical means. 

The results of peripheral iridectomy and 
iridencleisis are not very different when 
viewed in the manner presented in Table 2. 
However when eyes are classified on the 
basis of preoperative tonographic findings, 
striking differences appear. In Table 3 the 
182 eyes are divided into four groups on the 
basis of the preoperative outflow facility. 
When analyzed in this fashion the results of 
initial surgery vary from a three-percent 


the entire 


TABLE 2 


PROGNOSIS OF SURGERY IN ANGLE-CLOSURE GLAUCOMA 


Operative Procedure Number of Eyes 


Initial Surgery 
Peripheral Iridectomy 
Iridencleisis 

Total 

Secondary Iridencleisis 

Total operations 

Total eyes 


Intraocular Pres- 
sure Controlled 
| Without Medical 

Therapy 


Postoperative Results (Number of Eyes) 


Intraocular Pres- 
sure Uncontrolled 
on Medical 
Therapy 


Intraocular Pres- 
sure Controlled 
With Medical 
Therapy 


68 (68%) 
41 (50%) 
109 (60%) 

8 (30%) 
117 (56%) 
117 (64%) 


18 (18%) 
23 (28%) 
41 (23%) 
8 (30%) 
49 (23%) 
49 (27%) 


14 (14%) 
18 (22%) 
32 (17%) 
11 (40%,) 
43 (21%) 
19 (9%) 


= 
PROVOCATIVE TEST 
Number 
Gonioscopy of Eyes 
| 
= 

100 

82 

182 

27 

209 

182 
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TABLE 3 


RELATIONSHIP BETWEEN PREOPERATIVE TONOGRAPHY AND THE RESULTS OF INITIAL SURGERY 
IN ANGLE-CLOSURE GLAUCOMA 


Postoperative Results (Number of Eyes) 


Intraocular Pres- | Intraocular Pres- | Intraocular Pres- 


Preoperative Outflow Facility; Number of Eyes 


>0.20 60 

0.16-0.20 39 
0.11-0.15 36 

$9.10 47 

Total 182 


sure Controlled 
| Wit 


sure Controlled | sure Uncontrolled 


hout Medical | With Medical on Medical 
Therapy Therapy Therapy 
51 (85%) 7 (12%) 2 (3%) 
26 (67%) 8(20%) | 5 (13%) 
18 (50%) 11 (31%) 7 (19%) 
14 (30%) 15 (32%) 18 (38%) 
109 (60%) 41 (23%) 32 (17%) 


failure rate in eyes with facility greater than 
0.20 to a 38-percent failure rate in eyes with 
facility of 0.10 or less. 

The relationship between initial outflow 
facility and prognosis comes into sharper 
focus when the preoperative outflow facili- 
ties are considered separately for each of the 
initial operative procedures. In Table 4 the 
results of peripheral iridectomy as an initial 
operation are compared with the preopera- 
tive outflow facility. With this procedure 
there are no failures among the 47 eyes with 
an initial outflow facility greater than 0.20 
and only one failure among 71 eyes with an 
outflow facility greater than 0.15. However, 
10 (77 percent) of the 13 eyes with an out- 
flow facility of 0.10 or less failed to be con- 
trolled by peripheral iridectomy as an initial 
operative procedure. On the other hand, 
such impressive differences in prognosis as 


TABLE 4 


related to preoperative facility are not as 
apparent in those eyes where iridencleisis 
was performed as the initial operative pro- 
cedure (table 5). The failure rate in this 
group remains very much the same at all 
outflow facilities. The sharp contrast be- 
tween iridectomy and iridencleisis failure 
rates as a function of preoperative outflow 
facility is demonstrated graphically in Fig- 
ure 1. 

Of the 14 failures of peripheral iridec- 
tomy, 11 had an iridencleisis as a secondary 
operation. Only three (27 percent) of these 
failed to be controlled. It would appear that 
the results of iridencleisis in such eyes pre- 
viously subjected to peripheral iridectomy 
were as successful as initial iridencleisis. On 
the other hand, 16 of the 21 iridencleisis 
failures were reoperated an half of these 
were again failures (table 6). 


PREOPERATIVE TONOGRAPHY AND THE RESULTS OF PERIPHERAL IRIDECTOMY 


AS AN INITIAL OPERATION IN ANGLE-CLOSURE GLAUCOMA 


Postoperative Results (Number of Eyes) 


| Intraocular Pres- | Intraocular Pres- | Intraocular Pres- 
Preoperative Outflow Facility; Number of Eyes | sure Controlled sure Controlled | sure Uncontrolled 
Without Medical With Medical on Medical 
Therapy Therapy Therapy 
>0.20 47 42 (89%) 5 (11%) 0 (0%) 
0.16-0.20 24 | (75%) 5 (21%) 1 (4%) 
0.11-0.15 16 8 (50%) 5 (31%) 3 (19%) 
<0.10 13 0 (0%) 3 (23%) 10 (77%) 
Total 100 68 (68%) 18 (18%) 14 (14%) 
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TABLE 5 


PREOPERATIVE TONOGRAPHY AND THE RESULTS OF IRIDENCLEISIS AS AN INITIAL OPERATION 
IN ANGLE-CLOSURE GLAUCOMA 


| 


Preoperative Outflow Facility) Number of Eyes | 


>0.20 13 
0.16-0.20 15 
0.11-0.15 | 20 

<0.10 4 

Total 82 


Pres- 
sure Controlled 
Without Medical 


Postoperative Results (univer of Eyes) 

Intraocular Pres- 

| sure Controlled 
With Medical 


lntener ular Pres 
sure U 
on Medical 


_ Therapy Therapy Therapy 
9 (70%) 2 (15%) 2 (15%) 
8 (53%) 3 (20%) 4 (27%) 

10 (50%) 6 (30%) 4 (20%) 

14 (41%) 12 (35%) 8 (24%) 

41 (50%) 23 (28%) 18 (22%) 


DiscussION 


A. D1aGnosis 

It is well recognized that many eyes with 
angle-closure glaucoma fail to respond with 
a significant pressure rise when subjected 
to a mydriasis provocative test. In early 
studies on tonography it became apparent 
that dilatation of the pupil either by dark- 
room or mydriatics could flatten the tono- 
graphic tracing in some eyes without in- 
ducing comparable elevations in intraocular 
pressure.’ It was suggested that tonography 
might provide a more accurate means for the 
earlier recognition of the capacity for angle- 
closure in eyes with narrow angles. Inter- 
estingly enough, this hypothesis has been 
confirmed independently for the darkroom 
provocative test® as well as for the mydriasis 
provocative test.* Coincidentally, in both 
series the angle-closure group could be sep- 
arated from other eyes by choosing almost 


TABLE 6 


identical values as a significant decrease in 
outflow facility (30 percent after darkroom 
mydriasis and over 25 percent after euph- 
thalmine ). 

In this study a significant rise in intra- 
ocular pressure (8.0 mm.Hg or more) was 
found to occur in less than half of the nor- 
motensive eyes with clinical evidence of a 
capacity for angle-closure (table 1). This is 
in good agreement with results reported by 
others.’ Leydhecker observed a similar rise 
in 46 percent of 57 such eyes after homa- 
tropine.* Foulds reported a rise of more 
than 8.0 mm.Hg in 17 of 41 normotensive 
angle-closure eyes following a darkroom 
test.” 
well as in the present study, the capacity for 
angle-closure could be recognized in 85 to 
90 percent of the same eyes by carrying out 
tonography before and after the mydriasis. 
The mechanism by which a pressure rise 


Furthermore, in this latter series as 


RESULTS OF IRIDENCLEISIS AS A SECONDARY OPERATION AFTER FAILURES OF INITIAL 
SURGERY IN ANGLE-CLOSURE GLAUCOMA 


Results of Secondary 
(Number of Eyes) 


Initial Operation Number of Eyes 


Intraocular Pres- 
sure Controlled 


Intraocular Pres- | Intraocular Pres- 
sure Controlled | sure Uncontrolled 


| Without Medical With Medical on Medical 
Therapy Therapy _Therapy 
Iridectomy il 5 (46%) 3 (27%) 3 (27%) 
3 (19%) 5 (31%) 8 (50%) 


Iridencleisis 16 


Total Re-operations 


8 (30%) 8 (30%) 


11 (40%) 
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is avoided when the outflow channels are 
partially occluded remains unexplained. At 
any rate it is apparent that all patients whose 
eyes present the gonioscopic picture of 
narrow angles of even moderate degree 
should be subjected to a mydriasis provoca- 
tive test combined with tonography. Facility 
measurements permit earlier and more ac- 
curate diagnosis than do pressure measure- 
ments alone. By this means tonography as a 
supplement to the history and gonioscopic 
examination often simplifies the surgical 
therapy needed for a cure. 


B. THERAPY 


Such rules of thumb as the history of 
previous attacks, the length of time in an 
attack, or even the extent of the peripheral 


-11-.15 
FACILITY 


Fig. 1 (Becker and Thompson). The relationship between preoperative outflow facility (on miotic ther- 
apy) and the prognosis of initial surgery (iridectomy or iridencleisis). 
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ANGLE CLOSURE GLAUCOMA 
Failure of Initial Surgery 


Key 


-16-.20 


x Iridectomy 
© Iridencleisis 


anterior synechias provide only suggestive 
evidence of the need for a filtering operation 
in angle-closure glaucoma. These important 
clinical criteria cannot always answer the 
key question: Are the outflow channels ade- 
quate for normalizing pressure if closure 
can be avoided (by iridectomy), or has suf- 
ficient damage been done to necessitate a 
filtering procedure? Tonography offers an 
approach to the evaluation of patency of the 
outflow system which complements the go- 
nioscopic findings.* 

From the data collected in this series it is 


clear 


that 


a 


preoperative 


facility value 


greater than 0.15 (on miotic therapy) is 
adequate for pressure control in most eyes 
(fig. 1). In such eyes there is therefore no 


indication to do more than a simple peri- 
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pheral iridectomy. Under these circum- 
stances, however, some patients will require 
medical therapy after surgery in order to 
control intraocular pressure. On the other 
hand, eyes with a facility of 0.10 or less are 
probably best subjected to iridencleisis as an 
initial procedure. A rare exception in this 
group is the eye in which outflow facility is 
reduced by iris contact with the trabecula, 
but without synechiae or trabecular damage. 
Some of these eyes may be recognized by 
gonioscopy after deepening the anterior 
chamber with saline, as recommended by 
Shaffer.”° At facilities between 0.10 and 0.15 
the failure rate is much the same for iridec- 
tomy and iridencleisis. It is our current prac- 
tice to subject such eyes to peripheral iri- 
dectomy and to reserve iridencleisis for 
those eyes that fail to be controlled by the 
simpler procedure. The trend toward more 
iridectomies is based upon the greatly de- 
creased risk of a flat anterior chamber and 
its resultant further damage to outflow 
channels. Iridectomy also avoids some of 
the other hazards which may follow filter- 


ing procedures, such as late endophthalmitis, 
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pressure rises associated with scarring down 
of a previously functioning bleb, and cata- 
ract formation. Furthermore, an iridectomy 
which fails to control intraocular pressure 
does not appear to alter the chances for suc- 
cessful subsequent iridencleisis. 


SUMMARY AND CONCLUSIONS 


1. A significant decrease in outflow facility 
(more than 25 percent) after a mydriasis 
provocative test affords one of the best 
means of recognizing the capacity for angle- 
closure glaucoma in eyes with narrow angles. 

2. Preoperative tonography in eyes with 
angle-closure provides useful complemen- 
tary data for the decision as to the type of 
surgery to be performed. An adequate out- 
flow facility (over 0.15) assures the surgeon 
that the simpler and safer peripheral iridec- 
tomy will suffice to control the glaucoma. 
Filtering operations, such as the iridencle- 
isis, should be reserved for eyes with mark- 
edly impaired outflow facilities (0.10 or 
less) and for the failures of initial iridec- 
tomies. 

640 South Kingshighway (10). 
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Continued and increasing interest in the 
angle of the anterior chamber from clinical, 
histologic, physiologic, and pathologic points 
of view is manifested by the numerous 
papers on the subject in recent ophthalmic 
literature.’**** Many of these investigators 
examined the angle and especially the tra- 
beculae from different viewpoints with spe- 
cial staining and techniques to learn its 
intimate histology. All have contributed to a 
better understanding of the subject. Of basic 
importance is the work of Theobald'® whose 
serial sections of the eye and the models 
made therefrom have established many facts 
before considered controversial. The most 
recent interesting finding was the demonstra- 
tion by Zimmerman™ of the presence of an 
hyaluronidase-sensitive acid mucopolysac- 
charide in the trabeculae and iris in adult 
human eyes. This subject is important be- 
cause of the light it may throw on the prob- 
lem of primary glaucoma and specifically 
on the causes for the obstruction to the out- 
flow of aqueous which is believed to be the 
fundamental problem. 

Over the past 12 years, it has been possi- 
ble for us to obtain the eyes of aged per- 
sons for pathologic study. The primary ob- 
jective was to determine the changes nor- 
mally taking place in such old eyes untroubled 
by other ocular pathology. During this 
period it has been our good fortune to get 
eyes which have been affected by chronic 
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simple glaucoma and acute episodes of con- 
gestive glaucoma but which have not had 
any surgical intervention. We now have ac- 
cumulated 11 such eyes from seven patients. 
In this paper, the changes in the angle of 
the anterior chamber will be stressed. 

This paper is considered to be a pre- 
liminary report. Work is now in progress on 
several additional glaucomatous eyes that 
are being studied by serial section and with 
four different staining techniques following 
the method described by Teng et al.* Such 
a study will enable us to examine the entire 
angle which we were unable to do with our 
initial group of eyes. 

The material for this study was obtained 
at The Home for Aged and Infirm Hebrews 
of New York City. The residents of the 
home range in age from 65 years up to 90 
years and over. There is a complete medi- 
cal history of each resident which is main- 
tained from the time of admission up to 
the time of death. Pertinent laboratory data 
and X-ray studies were done whenever 
necessary. In a large percentage of cases, 
up to 85 percent, complete post-mortem ex- 
aminations were made, including the eyes 
and the brain. In this way a large amount 
of material was made available for study. 
Over 300 post-mortem eyes have been ex- 
amined for the changes commonly present in 
old age and for special studies of retinal 
circulation and the macula. It is from this 
reservoir of material that the eyes with pri- 
mary glaucoma were selected for detailed 
study. 

Not too much is known about the pathology 
in the drainage system centering around the 
angle of the anterior chamber in primary 
glaucoma. Most of the reports have been 
based on studies of pathologic material either 
postoperative or in absolute glaucoma where, 
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as a result of prolonged increased pressure, 
widespread degenerative changes and atro- 
phic conditions have resulted. The changes 
that were seen in three eyes with chronic 
simple glaucoma, as reported by Duke-Elder,’ 
were minimal. In one the angle was free, 
and in the other two it was infiltrated to 
some extent with cells and pigment. 
Gonioscopy has been a great help in esti- 
mating the clinical pathology of the chamber 
angle, and numerous reports beginning with 
Salzmann in 1915,* and Troncoso, in 1925,° 
attest to the value of this type of observa- 
tion for clinical evaluation of the glauco- 
matous patient. Valuable information about 
the rate of outflow of the aqueous in normal 
and glaucomatous eyes has resulted from the 
tonographic studies developed by Morton 
Grant.* The work on aqueous veins by 
Ascher® and Goldmann® has also contributed 
to our knowledge of the physiology of 
aqueous flow in normal and pathologic eyes. 
But fundamental studies on the causes of 
obstruction to the normal outflow of aqueous 


in early glaucomatous eyes is still lacking. 

Recent exhaustive and painstaking work 
on the anatomy and histology of the angle 
of the anterior chamber and Schlemm'’s canal 
has contributed much our understanding of 


these structures. Georgiana Theobald’s’ 
work on reconstruction of the Schlemm 
canal and the collecting tubules from serial 
sections gave a three dimensional view of 
this region. Ashton* enlarged on this by his 
technique of injection of Neoprene, thus 
making a plastic model of Schlemm’s canal 
and its tributaries and demonstrating aque- 
ous veins. 

In 1954, Teng, Paton, and Katzin® demon- 
strated at an exhibit at the annual conven- 
tion of the American Academy of Ophthal- 
mology and Otolaryngology three glauco- 
matous eyes examined by serial section. The 
exhibit showed almost the entire angle of 
the anterior chamber, and Schlemm’s canal. 
In many areas the angle was obliterated by 
anterior synechia. In other places, the canal 
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of Schlemm was partially closed by degen- 
erative changes and by proliferative endo- 
thelial tissue. All these pathologic changes 
may contribute to the etiology of glaucoma 
by damming back the outflow and increas- 
ing the intraocular pressure. 

Our patients are all old persons and per- 
haps not perfectly representative of the typi- 
cal early glaucoma found in middle-aged 
adults in whom chronic simple glaucoma 
most frequently begins. But they are eyes 
that have had increased tension for pro- 
longed periods, usually controlled by medical 
means and have never been subjected to 
eye surgery up to the time of death. 


CASE REPORTS 
Case | 

S. M., a white woman, aged 74 years at the time 
of death, was first discovered to have glaucoma on 
November 25, 1942. The tension was 38 mm. Hg 
in the right eye and 33 mg. Hg in the left eye 
(Schigtz). The vision was: O.D., 20/40; OS. 
20/30. The angle clinically was of the wide-open 
type. The fields of vision were normal. Tension 
was controlled by pilocarpine (two percent, four 
times daily) in each eye. When last examined on 
February 3, 1943, two and one-half months later, 
the tension was 28 mm. Hg in each eye. She died 
on February 28, 1943. The general diagnoses at 
the time of death were generalized arteriosclerosis, 
hypertension, coronary artery thrombosis, myocar- 
dial infarction, and arteriosclerotic closure of pe- 
ripheral vessels. 

Both eyes were obtained post mortem and fixed 
in Bouim’s solution and embedded in celloidin. They 
were then sectioned and stained with hematoxylin 
and eosin. Other stains were not done at this time. 
Representative sections were photographed under 
low, medium, and high-power magnifications. 

The angles are all open on these slides. The 
trabeculae of the anterior chamber show some 
thickening and sclerosis. The interesting findings 
are in the appearance of Schlemm’s canal. On some 
sections the canal appears as a thin slit. 
On other sections it appears as two small openings 
separated by epithelial cells and hyaline-like tissue. 
Considerable pigment cells and granules are pres- 
ent amongst the trabeculae. The trabeculae appear 
to be crowded together and to have lost the appear- 
ance of regular individual strands (fig. 1). 


Case 2 
A. M., a white woman, aged 90 years at the time 
of death, was first seen in the eye clinic on August 


31, 1938. Her vision at that time was O.D., 20/30; 
O.S., 20/40. Ocular tension was normal. On De- 
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Fig. 1A (Kornzweig, et al.). Medium-power section through the angle of anterior chamber, showing 
open angle, thickened compressed trabeculae, narrowed and partially obliterated Schlemm’s canal, and 
collecting tubules. 


cember 20, 1940, she had an attack of acute con- 
gestive glaucoma in the right eye which was con- 
trolled by the use of miotics. When seen again in 
the clinic on August 13, 1941, her vision was 20/100 
in the right eye and 20/70 in the left. Ocular ten- 
sion was 23 mm. Hg (Schigtz) and it was con- 
trolled by pilocarpine (two percent, three times a 
day). The anterior chamber was shallow. Gonios- 
copy study was not done. The fields of vision as 
far as could be determined in this patient were 
fairly normal. 

She died on March 22, 1943, with the general 
diagnoses of diabetes mellitus, hypertension and 
generalized arteriosclerosis, and chronic congestive 
glaucoma. The eyes were obtained at post mortem 
and fixed in Bouin’s solution and embedded with 
the usual technique in celloidin. Numerous sections 
of the anterior segment were made and studied. 

In this series of slides several sections show an 
open angle, others a partially occluded angle, and 


still others a completely occluded angle by pe- 
ripheral anterior synechias. The trabeculae neverthe- 
less show a fairly normal configuration and 
Schlemm’s canal and such collecting tubules as are 
seen appear to be of normal caliber and patency. 
Pigment granules are minimal in amount, which is 
somewhat surprising in view of the patient’s dia- 
betes mellitus (fig. 2). 


Case 3 

M. M., a white woman aged 81 years at the time 
of death, was first seen in the eye clinic on August 
18, 1943. The vision was: O.D., 20/40; O.S., 20/50. 
The tension in the right eye was 24 mm. Hg 
(Schigtz) ; in the left eye the tension was too soft 
to register on the Schigtz tonometer. This was due 
to a trephination on the left eye done in 1932. She 
had been using pilocarpine (two percent) in the 
right eye since the operation. The right eye had a 
deep anterior chamber. The left eye showed a 
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Fig. 2A.* Open angle. 


* Figs. 2A, 2B and 2C (Kornzweig, et al.). Medium-power view of three sections of the angle of the 
anterior chamber. The trabeculae show a fairly normal configuration. Schlemm’s canal and ,the collecting 


tubules appear to be of normal caliber and patency. 


Fig. 1B (Kornzweig, et al.). High-power view of trabeculae of Figure 1A. The trabeculae are thick- 
ened and compressed. The intertrabecular spaces are almost completely obliterated. Pigment granules and 
cells are present among the strands. Schlemm’s canal is partially obliterated by hyalinelike tissue and 


epithelial cell proliferation. 


large conjunctival bleb and peripheral iridectomy. 
The fields of vision were normal. The fundi could 
be seen and showed slight cupping of the optic 
discs. She was observed at regular intervals until 
March 8, 1944. At no time did the ocular tension 
in the right eye go above 26 mm. Hg. In the last 
two visits to the clinic, the tension in the right eye 
fell to 17 mm. Hg and pilocarpine was discon- 
tinued. 


She died on April 4, 1944. The final diagnoses 
were hypertension, diabetes mellitus, lymphosar- 
coma, and chronic simple glaucoma. 

The eyes were obtained in the usual manner, and 
prepared for section and microscopic examination. 
The sections of the right eye, which had never 
been operated on, were studied for changes in the 
angle of the anterior chamber. The angles are open, 
and the trabeculae appear somewhat thickened and 
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Fig. 2B. Partially occluded angle. 
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Fig. 3A (Kornzweig, et al.). Medium-power view of section through the angle of the anterior chamber. 
The trabeculae have a fairly normal configuration. Schlemm’s canal and the collecting tubules are normal 


and patent. 


Fig. 2C. Completely occluded angle. 


sclerosed. The intertrabecular spaces are narrowed 
and almost obliterated. Schlemm’s canal appears to 
be normally patent and to have a regular epi- 
thelial lining. 

In front of the trabeculae, on several slides, 
there is a pigmented tissue which looks like it might 
be debris, or possibly trabeculae that were separated 
from the main body of the trabecular tissue. Similar 
looking debris is noted on the posterior surface of 
the cornea. It does not look like fuzz noted by 
Theobald” in pseudo-ex foliation of the lens capsule, 
a possible cause of secondary glaucoma. There is 
little evidence of cause for obstruction to aqueous 
outflow in this eye (fig. 3). 


Case 4 

J. C., a white man, aged 80 years at the time of 
death, was first seen in the eye clinic on March 4, 
1948. At that time vision was: O.D., 15/40; O.S., 
15/25. The anterior chamber was of normal depth, 
the lens showed incipient cataractous changes, and 
the fundi were relatively normal aside from nar- 
rowed arteries with alteration in caliber. There 
was no cupping of the disc. 

When seen a year later, the vision had dropped 
to 15/70 in the right eye, and 15/50 in the left eye. 
There was in addition, a rise in intraocular pres- 
sure to 38 mm. Hg (Schigtz) in the right eye and 
24 in the left. Two weeks later the tension was 


Fig. 3B (Kornzweig, et al.). High-power view of section in (A). The trabeculae are normal in 
appearance but somewhat thickened and sclerosed. The intertrabecular spaces are narrowed. The debris in 
front of the trabeculae is of undetermined origin, possibly trabecula separated from the main body. 
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43 mm. Hg, O.D., and 28 mm. Hg, O.S. A recheck 
the following day showed a tension of 35 mm. Hg 
in each eye. A diagnosis of chronic simple glau- 
coma was made and the patient placed on pilocar- 
pine. 

The tension was controlled for awhile, but when 
seen on May 2, 1949, the tension had risen to 43 
mm. Hg in the right eye and 38 mm. Hg in the 
left. Eserine salicylate (0.5 percent) was then 
added to the pilocarpine, for a short period, and by 
May 10, 1949, the tension was reduced to 24 mm. 
Hg in the right eye and 20 mm. Hg in the left. 
The tension was controlled finally by using pilo- 
carpine (four percent) five times a day. 

The patient was last seen in the eye clinic on 
June 13, 1950, at which time his mental condition and 
lack of co-operation prevented further tonometric 
studies. The optic discs showed some cupping and 
beginning atrophy. The patient was continued on 
three-percent pilocarpine, five times a day, and one 
drop of eserine (0.5 percent, twice a day) up to 
the date of death, March 26, 1951. The diagnoses 
at that time were hypertension, pulmonary em- 
physema, generalized arteriosclerosis, cerebral con- 
cussion, incipient cataracts, and chronic simple 
glaucoma. 

Numerous sections through the anterior chamber 
angle were made of both eyes. The angles were 
open on all slides. The trabeculae on most sections 
showed a fairly normal histologic appearance but 
the collagenous core appeared thicker than normal, 
so that the trabeculae were crowded together in 
many places. The canal of Schlemm was patent 
and open on most slides. Several sections taken to 
one side of the eye showed a long stretch of the 
canal. On this slide, the canal was narrowed and in 
one or two places obliterated. Pigment cells and 
granules were moderate in amount, and did not 
appear to be important. 

This case of typical chronic simple glaucoma 
showed very little in the angle studies to account 
for the clinical picture. The only positive findings 
were thickening of the trabeculae and several areas 
of narrowing and occlusion of Schlemm’s canal 
(fig. 4). 


Case 5 
L. H., a white man, aged 83 years at the time 
of death, was first seen in the eye clinic on June 22, 
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Fig. 4A (Kornzweig, et al.). High-power view of a section of the angle of the anterior chamber. The 
trabeculae are thickened and sclerosed. The intertrabecular spaces are narrowed and obliterated in 
places. Schlemm’s canal is patent but there is some evidence of proliferation of endothelial cells. 


Fig. 4B (Kornzweig, et al.). Sagittal section of the angle showing a long stretch of Schlemm’s canal. 
The proliferation of endothelial cells and partial obliteration of the canal at one spot are seen. 
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1949. At that time his vision was reduced to finger 
counting at two feet in the right eye and light 
perception in the left eye. The tension was 43 mm. 
Hg (Schigtz) in each eye despite the fact that he 
was using pilocarpine (two percent) three times a 
day. The fields of vision were restricted to within 
five degrees of fixation. The pupillae were small 
but the optic discs could be seen and appeared 
atrophic and cupped. The anterior chamber was of 
normal depth. Gonioscopic examination was not 
performed because of a small corneal ulcer in the 
left eye. The pilocarpine was increased to three 
percent, five times a day. The patient was last seen 
on August 29, 1950, at which time the tension was 
40 mm. Hg in each eye. He died on June 6, 1951, 
and the diagnoses were hypertension, pulmonary 
emphysema, diabetes mellitus, status after supra- 
pubic prostatectomy, and chronic simple glaucoma. 

Both eyes were obtained in the usual manner, 
fixed, embedded in celloidin, and sectioned. The 
angles of the anterior chamber were open except 
for slight encroachment of the root of the iris, not 
sufficient, however, to cover the trabeculae. The 
trabeculae showed considerable thickening of the 
collagenous core, with crowding together and ob- 
literation of the intertrabecular spaces. 

Most of the pathology appeared to be in 
Schlemm's canal. Almost all sections showed 
marked narrowing and obliteration of Schlemm's 
canal chiefly by proliferation of endothelial tissue. 
Pigment cells and granules were scattered through- 
out the trabeculae. This picture was seen in both 
eyes and in most sections studied. This would indi- 
cate that there existed considerable interference 
with the outflow of aqueous in these eyes. Several 
sctions also showed a washed out appearance, 
stressed by Teng and associates believed to be 
indicative of degeneration (fig. 5). 


Case 6 


R. L., a white woman, aged 96 years at time of 
death, was seen in the eye clinic on August 27, 
1947. Her vision was 15/40 in the right eye and 
15/70 in the left eye, with correction. The fundi 
showed moderate cupping and grayness of the optic 
discs. The ocular tension was 23 mm. Hg in each 
eye (Schigtz). The angles of the anterior chamber 
were of moderate depth. Gonioscopic examination 
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Fig. 5A (Kornzweig, et al.). Medium-power view of a section through the angle of the anterior chamber, 
showing slight encroachment of the root of the iris. 


and peripheral fields were difficult to do because of 
poor co-operation 

Over a period of months, the patient's vision di- 
minished to hand movements in spite of the use 
of pilocarpine (two percent) several times a day. 
Part of this failing vision was due to senile macular 
degeneration and nuclear lens sclerosis. The tension 
never went above 23 mm. Hg. 

At the time of death, the diagnoses listed were 
hypertension, arteriosclerotic heart disease, myo- 
cardial insufficiency, senile macular degeneration, 
and chronic simple glaucoma of the low tension 
type. 

The examination of the eye sections showed open 
angles, thickening and crowding of the trabeculae, 
and obliteration of the intertrabecular spaces. 
Schlemm’s canal was present but narrowed and in 
places obliterated. Pigment cells were present in 
moderate numbers. These slides would indicate the 
possibility of obstruction to aqueous outflow in the 


appearance of the trabeculae and the narrowing of 
Schlemm’s canal (fig. 6). 
Case 7 

K. M., a white woman, aged 71 years at the time 
of death, is the last case. She was at the home for 
only a short period, from June 6, 1954, to July 12, 
1954. At the time of admission, it was known that 
she had chronic simple glaucoma which had prog- 
ressed to absolute glaucoma in the right eye. This 
eye had had a posterior sclerotomy before admission 
in a futile attempt to control the progress of the 
disease in this eye. There was no light perception 
in this eye and the tension varied from 60 to 90 
mm. Hg. The vision in the left eye was 20/70 with 
correction. The anterior chamber was of moderate 
depth, the pupil was pinpoint in size. The fundus 
could not be seen. The field of vision in the left 
eye showed a typical contraction in the lower nasal 
quadrant and an enlargement of the blindspot. The 
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Fig. 5B (Kornzweig, et al.) 


High-power view of the trabecula, showing thickening and obliteration 


of the intertrabecular spaces. Schlemm’s canal and the collecting tubules are almost completely obliterated 


by endothelial proliferation and compression. 


tension in the eye was 23 mm. Hg with the use of 
pilocarpine (two percent, four times a day). The 
patient died shortly after admission of cerebral 
thrombosis. 

Both eyes were obtained but this report will be 
limited to the left unoperated eye. 

The angle of the anterior chamber was open on 
all sections. The trabeculae were fairly well de- 
fined and showed only slight to moderate thickening 
of the collagenous core. The intertrabecular spaces 
are open but filled with pigment cells and granules. 
Schlemm’s canal wherever it showed appeared to 
be of normal patency and normal epithelial lining. 
Collecting tubules wherever they showed were 
open. 

Differential staining with Masson's trichronic 
stain and Van Giesen’s elastic tissue stain added 
clarity to the slides but little additional information 
to the pathology. One got the impression from the 
elastic tissue stain that there was a diminution in 
elastic fibrils on the trabeculae but these are usually 


very difficult to demonstrate. An occasional slide 
showed a partial obliteration of Schlemm’s canal 
(fig. 7). 


CONTROL CASE 

For the sake of comparison, the eye of a 78-year- 
old woman who did not have glaucoma is shown. 
The angle is cove-shaped and well defined. The 
trabeculae stand out individually, and the inter- 
trabecular spaces are open. Pigment granules are 
present, though in small amounts. Schlemm’s canal 
is patent throughout and wide open, with a single 
layer of endothelial cells. Collecting tubules where 
seen are open endothelial-lined ducts (fig. 8). 


CoMMENTS 


Obstruction to the outflow of the aqueous 
from the anterior chamber has been postu- 
lated as a cause for primary glaucoma of the 
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Fig. 6A (Kornzweig, et al.). Medium-power view of a section through the angle of the anterior chamber, 
showing an open angle, but narrowing and partial obliteragion of Schlemm’s canal. 


Fig. 7A (Kornzweig, et al.). Medium-power view of a section through the angle of the anterior chamber. 
The angle is open. Schlemm’s canal and collecting tubules are patent and fairly normal in appearance. 


Fig. 6B (Kornzweig, et al.). High-power view of the trabecula, showing thickening and crowding 
together of the trabeculae, resulting in narrowing of the intertrabecular spaces. Schlemm’s canal seen 
in the lower corner is partially obliterated. 
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Fig. 7B (Kornzweig, et al.). High-power view of Figure 7A. Some narrowing and obliteration in 
one spot is noted of Schlemm's canal. The trabeculae appear normal except toward the outer fourth where 
they are paler staining and have a washed-out appearance, suggesting primary degeneration. 


wide-angle type, rather than hyperformation 
of aqueous by the ciliary process. Frieden- 
wald" hypothesized that the reabsorption of 
the aqueous from the anterior chamber into 
Schlemm’s canal is conditioned by the pres- 
ence of small amounts of plasma in the canal 
which attracts the aqueous by its osmotic 
tension. This hypothesis presupposes a com- 
munication between Schlemm’s canal and 
the anterior scleral plexus of blood vessels. 
In primary glaucoma, this plasma is present 
in insufficient quantities due perhaps to scle- 
rosis of the anterior scleral plexus of ves- 
sels. This theory was corroborated to some 
extent by the work of Kronfeld™ and his 
associates on the blood-filling phenomenon 
of Schlemm’s canal. The eye is decom- 
pressed by withdrawing aqueous from the 


anterior chamber with a hypodermic needle 
or compressed with Kukan’s ophthalmody- 
namometer. In normal eyes the presence of 
blood in Schlemm’s canal could be readily 
seen after decompression. In primary glau- 
coma with wide angles, the blood either 
failed to appear in the Schlemm’s canal after 
decompression or else appeared as a thin 
band, a segmented band, or in isolated spots, 
with the rest of trabeculae opaque. 

Further evidence for a diminution of the 
outflow of aqueous in primary wide angle 
glaucoma was noted by Moses and Bruno,"* 
Goldmann,"* and Morton Grant*® with tono- 
graphic studies which showed a lower co- 
efficient of outflow than in normal eyes. 
Ascher” saw fewer aqueous veins in wide- 
angle glaucoma, and noted a diminished and 
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slower flow of aqueous. Barkan" came to 
the same conclusion from his clinical studies 
and predicted that the obstruction to outflow 
of the aqueous would be found in the tra- 
beculae or Schlemm’s canal. 

In all of our eyes but one, the angles of 
the anterior chamber were open. In the one 
case with peripheral anterior synechias, 
there was a history of repeated attacks of 
acute congestive glaucoma. Even in this one 
case, several sections showed open angles 
and other sections only partially occluded 
angles. Several eyes showed encroachment 
of the angle by the stroma of the iris but no 
occlusion. The trabeculae of all the sections 


Fig. 8A (Kornzweig, et al.). Medium-power view of a section of the angle of the anterior chamber of 
a normal aged eye without glaucoma. The angle is open and cove-shaped. 


showed varying degrees of thickening and 
sclerosis with corresponding narrowing and 
obliteration of the intertrabecular spaces. 
Pigment granules and cells were present to 
some extent in all eyes scattered throughout 
the trabeculae. Schlemm’s canal showed var- 
ious degrees of patency from normal to al- 
most complete occlusion. When it was oc- 
cluded, the cause seemed to be endothelial 
proliferation or compression by thickened 
or degenerated trabeculae. All of these fac- 
tors, by narrowing or occluding the outflow 
channels for the aqueous from the anterior 
chamber, may help to raise the intraocular 
pressure. 
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Fig. 8B (Kornzweig, et al.). High-power view of Figure 8A. The trabeculae show slight to moderate 


sclerosis. The intertrabecular spaces are open. Schlemm’s canal and a small collecting tubule are patent 


and of normal caliber. 


While our study of these eyes seems to 
add further evidence for the belief that the 
intraocular pressure is increased because of 
obstruction to outflow of the aqueous, it does 
not account for the cause of the changes 
noted in Schlemm’s canal or in the trabecu- 
lae. Some of these changes, such as thicken- 
ing of the trabeculae, have been found in 
eyes without glaucoma, though not so con- 
sistently. 

Occlusion of Schlemm’s canal, however, 
is rarely found in normal aged eyes without 
glaucoma. Pigment granules and cells have 
been seen in varying amounts in the inter- 
trabecular spaces of almost all aged eyes. 


Perhaps these changes are a result of rather 
than a cause of increased intraocular pres- 
sure? Perhaps there is a chemical or func- 
tional cause for the increased intraocular 
pressure, such as is indicated by the work of 
Bloomfield** who found diminished acetyl- 
choline in the aqueous of glaucomatous eyes 
after light stimulation, or the theory of Fried- 
enwald™ on the diminution of plasma in the 
canal of Schlemm. There is still much more 
work to be done to clarify this subject. 


SUMMARY 


Eleven eyes from seven patients with pri- 
mary glaucoma were examined for changes 
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in the angle of the anterior chamber. All of 
these eyes were obtained at post mortem at 
the Home and Hospital for Aged and Infirm 
Hebrews of New York City. All were 
treated medically while the patients were 
residents of the home and none had had any 
surgical intervention. The positive patho- 
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2. Narrowing or obliteration of the inter- 
trabecular spaces. 

3. Variation in the patency of the canal of 
Schlemm from narrowing and partial occlu- 
sion to complete occlusion. 

4. Endothelial proliferation causing oc- 
clusion of Schlemm’s canal. 


5. Pigment granules and cells in varying 
amounts in the intratrabecular spaces. 
121 West 105th Street (25). 


iogic findings in the angle were: 
1. Thickening and sclerosis of the trabec- 
ulae. 
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THE INFLUENCE OF SYSTEMIC STEROID THERAPY ON THE 
INTRAOCULAR PRESSURE* 


Per-Fe1 Lee, M.D. 


Boston, Massachusetts 


A considerable amount of data has been 
reported concerning the effects of local and 
systemic steroid therapy in the treatment of 
eye diseases ; the indications and contraindi- 
cations for the use of such drugs are well 
known to the ophthalmologic profession. On 
the other hand, information is limited as to 
the true effect on the intraocular pressure of 
these drugs (such as cortisone, hydrocorti- 
sone, and prednisone) when administered 
systemically in their usual fashion. Several 
published reports have suggested but not 
proved that cortisone influences intraocular 
pressure.’ Patients with glaucoma may oc- 
casionally require cortisone or other steroid 
compounds for the treatment of ophthalmic 
or systemic diseases. Cortisone has been 
said in occasional cases to increase the intra- 
ocular pressure of primary open-angle glau- 
coma patients when administered systemi- 
cally.2 On the other hand, it is common 
experience that steroids may be applied 
locally without apparent adverse effect on 
the pressure. To provide additional data, in 
this paper are presented evaluations of the 
intraocular pressure, facility of outflow, and 
gonioscopy in a group of 13 patients with 
severe asthma who were under steroid 
therapy for a long period of time, but other- 
wise were apparently normal. 

METHOD 

The 13 patients with severe asthma were in- 
vited from the Allergy Clinic of the Massa- 
chusetts General Hospital for tonographic 
and gonioscopic studies. All of these patients 


*From the Glaucoma Consultation Service, 
Massachusetts Eye and Ear Infirmary. This in- 
vestigation was supported by Research Grant B-218 
from the Institute of Neurological Diseases and 
Blindness of the National Institutes of Health, 
United States Public Health Service. This paper was 
presented before the New England Ophthalmological 
Society on March 19, 1958, Boston. 
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had no ocular complaints or history of eye 
disease other than refractive errors. Nine of 
these patients had received cortisone, hydro- 
cortisone, and prednisone. Of the remaining 
four patients, two were under cortisone 
therapy and two under prednisone therapy. 
Following a routine eye examination, 
tonography was carried out according to the 
method of Grant,’ and gonioscopic exami- 
nation was performed after tonography. All 
measurements of intraocular pressure in this 
investigation were made with the electronic 
Schigtz tonometer (V. Mueller Co) and were 
expressed according to the 1948 calibration 
of the Committee on Standardization of 
Tonometers. All tonographic tracings were 
made on a Sanborn recorder. Facility of 
aqueous outflow (C) was calculated from 
the 1954 calibration of the Committee on 
Standardization of Tonometers; in calcu- 
lating aqueous flow (F) the pressure in 
recipient was considered to be 
10 mm. Hg. 


veins 


FINDINGS 


No ocular pathology was found on routine 
eye examination in these 13 severe asthmatic 
patients. The tonographic and gonioscopic 
findings indicated that in most instances 
there was no significant abnormality of in- 
traocular pressure and facility of outflow 
in patients under prolonged steroid ther- 
apy (table 1). However, in Case 7 there 
were suggestive signs of open-angle glau- 
coma; in Case 2 the angle was found to be 
hazardously narrow, but outflow was nor- 
mal. The one case (7) of probable open- 
angle glaucoma could well represent an inci- 
dental finding among persons over 40 years 
of age since no trend of glaucoma was dis- 
covered in the group as a whole. The 
average intraocular pressure was 20.35 mm. 
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Hg (from 13.5 to 26.5 mm. Hg); the 
average value of outflow facility was 0.24 
cu. mm./min./mm. Hg. (from 0.09 to 0.47 
cu. mm./min./mm. Hg; the average rate of 
aqueous flow was 1.63 cu. mm./min./mm. 
Hg (from 0.60 to 2.88 cu. mm./min.). This 
compares well with findings in the normal 
population. 

The present investigative results support 
the opinion that steroid therapy has no defi- 
nite influence on intraocular pressure of the 
primary open-angle glaucoma or normal 
eyes.** Furthermore, long steroid therapy 
apparently does not alter the facility of 
aqueous outflow or the rate of aqueous 


formation. 


1958. 


STEROID THERAPY AND OCULAR TENSION 
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SUM MARY 

A group of 13 patients with severe asthma 
with no history of ocular disease was given 
ocular examinations which included to- 
nography and gonioscopy while on long-term 
systemic steroid therapy. It was found that 
there was no significant tendency to eleva- 
tion of intraocular pressure or impaired 
facility of outflow in this group. 
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The screening of large segments of the 
population for diseases such as tuberculosis, 
syphilis, and diabetes mellitus has been done 
for many years, but the use of several tests 
at one time to detect several diseases (multi- 
ple or multiphasic screening) is a fairly re- 
cent development.*? The value of mass 
screening for glaucoma has been emphasized 
by Foote and Boyce* who summarized the 


*From the Department of Ophthalmology, 
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MULTIPLE SCREENING FOR EYE DISEASES* 


Paut Levatin, M.D., Hayasuipa, M.D., Nepra B. M.A.,t 


AND ArTHUR WEISSMAN, J.D.* 
Oakland, California 


6. Grant, W. M.: Physiological and pharmacological influences upon intraocular pressure. Pharmacol. 


results of glaucoma screening projects in 
this country. 

A well-organized multiple screening pro- 
gram as an adjunct to a periodic health ex- 
amination has been in effect as part of a 
group practice prepaid medical plan at this 
hospital since 1951.* During the year 1956, 
all persons over 45 who participated in this 
out-patient department program were re- 
ferred to the eye clinic to receive a battery 
of eye tests for the early detection of glau- 
coma and other preventable eye disease. 


PROCEDURE 


Prior to being seen by an internist on 
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a subsequent visit, persons requesting a peri- 
odic health examination received a multi- 
phasic screening which included tests for 
urine albumin and blood hemoglobin, a 
modified glucose tolerance test, a serologic 
test for syphilis, a chest X-ray study, and 
a Lead I electrocardiogram. While waiting 
for a urine specimen to be collected one 
hour after ingestion of 100 gm. of glu- 
cose, persons over 45 were directed to the 
eye clinic for the series of eye tests. On 
some evenings when more than 30 persons 
in this age group presented themselves no 
more referrals were made. 

Visual acuity with and without correc- 
tion was taken by a technician using a 
Snellen chart at 20 feet and a Jaeger card 
at 14 inches. Peripheral vision was measured 
by a registered nurse on the Harrington- 
Flocks multiple pattern apparatus in semi- 
darkness. Finally, the ophthalmologist de- 
termined the color vision, macular vision, 
and intraocular pressure, inquired about any 
previous eye trouble, and made the referral. 
Color vision was tested with the standard 
Ishihara color charts, using figures 12, 5, 74, 
and 2 consecutively. Macular vision was 
checked with chart 1 (the standard chart) 
of the Amsler charts. The patient, as he 
fixed upon the central white dot, was asked 
whether any of the white lines within the 
square were wavy, broken, dimmed, or ab- 
sent. Tensions were taken after topical 
anesthesia with two drops of Ophthaine 
(Squibb) with the patient supine on an 
examining table. A Schigtz tonometer with 
a 7.5 gm. weight was used. 

All tonometry was done by one physician 
(M. H.) with the same tonometer. Approxi- 
mately 20 persons per session were screened 
in the eye clinic four evenings a week from 
6:00 to 9:00 p.m. The same trained per- 
sonnel conducted their assigned tests 
throughout the course of the study. The 
work of the first two weeks was considered 
practice, and the data obtained were not used 
for statistical purposes. Persons referred 
who did not return for re-examination were 
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contacted by letter, telephone, or telegraph. 
Of the 433 referred during the year, six did 
not return for further study. 

Criteria for referral for ophthalmologic 
examination. A patient was considered to 
have failed the test for visual acuity if vision 
was 20/40 or less in either eye with or 
without glasses. If the visual acuity was poor 
and the patient had forgotten his glasses, a 
pinhole vision was used. Since most of the 
patients were presbyopic, referral was not 
made for failure in the near vision test only. 
On the basis of our personal experience with 
the multiple pattern field screener, it was 
arbitrarily decided to refer in the peripheral 
vision test those who missed two targets in 
one quadrant, one in each corresponding 
bitemporal quadrant, one in each homony- 
mous quadrant, or a total of three in both 
eyes. All with defective macular vision and all 
with defective color vision other than red- 
green color-blindness were referred. A ten- 
sion of 30 mm. Hg was used as the screening 
level for glaucoma. 
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The data obtained were recorded in a spe- 
cial form (fig. 1) from which IBM cards 
were prepared. Diagnoses were coded on the 
basis of site and type of affection using the 
Standard Classification of Causes of Blind- 
ness. The diagnosis of glaucoma was made 
by repeated tonometry, visual field tests, 
gonioscopy, provocative tests, and fundus- 
copy. 

The data of the first six months of the 
study are reported herein. During the sec- 
ond six months the ophthalmologist was 
withdrawn from the research, and tonometry 
and color vision testing were discontinued. 
For this reason it is felt that the results of 
the second six months are not comparable to 
those of the first six months and accord- 
ingly only brief mention will be made of 
them. 

During the first six months of 1956, the 
eye screening examination was given to 


2,027 persons. Of these, 275, or 13.6 per- 
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MULTIPHASIC EYE CHECK 


PILL BELOW ONLY IF NOT STAMPED AT RIGHT 
A 


[Gate Wirth | Sex| Coverage Group 
VISUAL ACUITY (Snellen Chart) 20/30 
20/40 or tees in | 2 Patis 
2 Ret-green | 
PERIPHERAL VISIGW (Miltiple Pattern Field Sereener) | TONGMETRY (Schicts 1 cach 
1 Reading: 2.5. 
2 Deficient 2 Sleveted in one 
Unsatisfactory or beth 


Any history of eye trouble other than refractive 


20 Yes 


Nature: 


Ts patient now receiving eye treateent? 


If yes, for condition? 


Follow-Up Examination Diagnosis 


Fig. 1 (Levatin, et al.). Form used in recording data. 


cent, were referred to the eye clinic for 64, with a rate of 1.0 percent for those 
further examination. Nearly half of this screened in that age group. Differences in 
group were found to have conditions other the age-specific rates shown in Table 2 are 
than refractive errors, but about three- not statistically significant, however. 
fourths of them were previously known. Negroes constituted less than five percent 
Eighteen persons were found to have glau- of those screened, but made up 20 percent of 
coma, and, of these, 15 had not been previ- the newly discovered cases of glaucoma. The 
ously diagnosed. Of the 31 persons with rate of 3.3 percent among Negroes screened 
newly discovered conditions, almost half had is significantly higher than the rate of 0.6 
glaucoma. The glaucoma was all of the percent among whites. In addition, it was 
chronic wide-angle type (table 1). found that the Negroes tested represented a 
Almost half of the newly discovered cases significantly younger population than the 
of glaucoma were in the age group 55 to’ whites tested; 55 percent of the Negroes 
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TABLE 1 TABLE 2 


SUMMARY OF EYE SCREENING RESULTS BY SEX NUMBER AND PERCENT OF NEWLY DISCOVERED 
— ———— GLAUCOMA CASES BY AGE GROUP 


| Total* | Males [Females = 
Diagnosis of 
Age Group Total Glaucoma 

| 2,027 Screened eer 

275 Number | Percent 


Classification 


Number of persons 
ned 


scree 
Number referred 
Number with positive di- | 
agnosis other than | 


refractive error 
Previously known 
Newly discovered 
Number with diagnosis | 
of glaucoma 
Previously known 
Newly discovered Age not stated 


* Includes sex not stated. Median Age 


were in the age group 45 to 49, whereas only device. Less than one percent of those tested 
28 percent of the whites were in that age were referred, and 80 percent of those re- 
group (table 3). ferred were found to have previously un- 

Table 4 summarizes the positive findings detected glaucoma. The second most effec- 
of the survey by screening test. If the aim tive device was the macular vision test, 
of screening is to refer, insofar as possible, which referred four percent, and found a 
only those people who will be determined on little more than 20 percent with newly dis- 
further examination to have definitive diag- covered conditions. The peripheral vision 
noses, tonometry rates high as a screening test referred 4.4 percent. Of these, 34 per- 


TABLE 3 


NUMBER OF PERSONS TESTED, REFERRED, AND DIAGNOSED WITH GLAUCOMA, 
BY RACE 


Newly Discovered 
Glaucoma as a 
Previously Percent of Total 


With Glaucoma 
New | Known | Persons Screened 
| 


3 
1 
2 


Not stated 


TABLE 4 
SUMMARY OF RESULTS OF VISION SCREENING BY TEST 


Visual | Near | Macular | Tonom- 
Acuity ‘isi | Vision | Vision Vision etry 


Total tested 2,006 
Referred for follow-up, positive test 162 00» 79 
No follow-up 2 1 
No ocular pathol 0 19 
Diagnosis of refractive error only 74 7 
With positive findings other than 
refractive error 86 52 
Newly discovered condition 15 17 


* Other than red-green color blindness. 
* Does not include persons who failed only the test for near vision. 
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Total | 15 «(0.7 
| 20 — 
559 | @.5 
| 454 4 | 0.9 
| 395 | 4 1.0 
|; — | — 
Race | Total Referred | 
| Sereened | 
Total 
White 1,870 249 
Negro 90 17 
Other 11 1 
| 1,935 
15 
0 
2 
0 
13 
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cent had a positive finding other than re- 
fractive error and less than 10 percent had 
previously unknown The color 
vision test referred 0.5 percent. While all 
those referred for other than red-green 
color-blindness had a positive finding other 
than refractive error, each of the conditions 
was found by one or more of the other tests 
used and only one of the referrals had a 
newly discovered disease. 

Table 5 deals with the total diagnoses 
made as a result of referral from the screen- 
ing examination. This table differs from 
preceding ones in that secondary diagnoses 
are included, and shows the relative effec- 
tiveness of the various screening tests in de- 
tecting specific conditions. 

Twelve of the 15 newly discovered cases 
of glaucoma were positive on the tonometer 
test. Of the remaining three, two had ten- 
sions of 27, and one of 29.5 on the screen- 
ing test. All of the newly discovered central 
retinopathies were revealed by the test of 
macular vision. The test of peripheral vision 
picked up only four of the 15 cases of glau- 
coma, and was less effective than any of the 
other tests, except color vision, in screening 
the 36 newly diagnosed conditions. 

Table 6 shows the result of each screen- 
ing test for all of the cases of glaucoma 
found in the survey. The tonometer test de- 
tected 10 cases of glaucoma which were not 
disclosed by any other test. Of the remain- 
ing five, two failed tonometry in addition 
to the other tests, one failed all of the other 
tests, one failed only the peripheral vision 
test, and one failed only the macular vision 


disease. 


test. The peripheral vision test was positive 
in four of the 15 cases of newly discovered 
glaucoma but three of these were detected 
by two or more of the other screening tests. 
The multiple pattern test was positive in 
all cases of glaucoma found by perimetry to 
have an appreciable field loss. 

During the second six months of the sur- 
vey, 1,881 persons were screened, and 158 
were referred for follow-up. Of the latter, 
83 were found to have diagnoses other than 
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refractive errors, and in only seven cases 
were these conditions previously unknown. 
A case of early retinal detachment was de- 
tected by the multiple pattern screener but 
no previously vaknown cases of glaucoma 
were discovered. 


CoMMENT 

The glaucoma rate in the population 
screened was slightly less than one percent. 
The rates for other screened populations, as 
reported by Brav and Kirber,* Wolpaw and 
Sherman,’ Zeller and Christensen,* Smillie 
et al.,° and Vaughan et al.,"”° were in the 
range of 0.4 percent to 2.8 percent. Our 
finding of one percent may be related to the 
age composition of the persons screened 
(median age 54 years) and the high screen- 
ing level used for tonometry (30 mm. Hg). 

The multiple pattern field test was more 
time consuming than tonometry, required an 
alertness and rapid reaction time that some 
patients did not possess, and failed to de- 
tect most of the early cases of glaucoma. 
The Amsler chart was a surprisingly efficient 
device for detecting relative and absolute 
central scotomas due to disease of the macula 
or optic nerve. The charting was.done in a 
minute or two and furnished a permanent 
record. The central retinopathies discovered 
consisted of degenerative lesions or scars re- 
sulting from old chorioretinitis or macular 
hemorrhages and were not amenable to treat- 
ment. 

SUMMARY 

During a six-month period, as part of a 
periodic health examination, 2,027 persons 
over 45 were given a series of tests consist- 
ing of visual acuity, near vision, peripheral 
vision, macular vision, color vision, and 
tonometry. Among those screened 275 (13.6 
percent) were referred for further examina- 
tion. 

1. Of the referrals 119 (43.3 percent) 
were found to have a positive diagnosis 
other than refractive error; 31 of these had 
newly discovered conditions. 

2. Eighteen persons (0.9 percent of the 
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MULTIPLE SCREENING FOR EYE DISEASES 


TABLE 6 


DIAGNOSED CASES OF GLAUCOMA, NEWLY DISCOVERED AND PREVIOUSLY KNOWN, 


BY RESULTS OF TESTS 


Type of Case |_ 


and Date of 


- - “ok 
Screening Color 


Vision 


Visual 
Acuity 


Newly 
discovered 


Previously | 
known 


Peripheral 
Vision 


Macular 
Vision 


Near 
Vision 


Tonometry 


| 


X = positive test 
Blank = negative test 
0=test not given 


total screened) were found to have glau- 
coma, and, of these, 15 had not been previ- 
ously diagnosed. 

3. A rate of 3.3 percent of newly dis- 
covered glaucoma cases was found among Ne- 
groes, and only 0.6 percent among whites. 
Furthermore, 55 percent of the Negroes 
tested were in the 45 to 49 age group, where- 
as only 28 percent of the whites tested were 
in that group. 

4. (a) As a result of tonometry 0.8 per- 
cent of the total tested were referred, and 


a= Tension 27 mm. Hg (Schi¢tz) 
b= Tension 29.5 mm. fig (Schi¢tz) 


80 percent of those referred were found 
to have previously unknown glaucoma. Of 
the 15 newly discovered cases of glaucoma 
10 were not disclosed by any test other than 
tonometry, and two more failed other tests 
besides tonometry. (b) The peripheral vision 
test referred 4.4 percent and found only 
9.4 percent of those referred with previ- 
ously unknown disease. Only four of the 
15 new cases of glaucoma were picked up by 
the multiple pattern field screener. (c) The 
macular vision test referred 3.9 percent and 
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found 21.8 percent with newly discovered 
conditions. All of the 10 newly discovered 
central retinopathies were revealed by the 
Amsler chart. 

5. During the second six-month period, 
tonometry and color vision tests were not 
done. Among the 1,881 persons screened 
not a single case of previously unknown 
glaucoma was discovered. 


CONCLUSIONS AND RECOMMENDATIONS 


1. When multiple screening for eye dis- 
eases was performed as part of a periodic 
health examination in a group of patients 
over 45, the only significant disease found 
from the standpoint of preventable blind- 
ness was chronic simple glaucoma. 


2. Tonometry was the most effective and 
efficient screening test for this disease. The 
multiple pattern field screener was rela- 
tively ineffective in detecting early glau- 
coma, although it was reliable in detecting 
more advanced glaucoma with definite field 
loss. 

3. The use of the Amsler chart is highly 
recommended whenever disease of the ma- 
cula or optic nerve is suspected. 

4. The age level for screening Negro 
populations for glaucoma should be earlier 
than for whites (perhaps age 30 years) for 
chronic primary glaucoma apparently occurs 
in the Negro at a younger age. 


Kaiser Foundation Hospital (11). 
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OPHTHALMIC MINIATURE 


Said a man with a new Schepens scope, 
“This thing makes me feel like a dope. 


| examine the nose, 


The hair and the toes. 
See the retina? Some day I hope.” 


Alan Davidson, 
New Bern, North Carolina. 


A REGIONAL HEMIRETINAL DIFFERENCE IN AMBLYOPIA* 


Its—E NAWRATZKI, M.D. 
Jerusalem, Israel 
AND 


ARTHUR JAMPoLsKy, M.D. 
San Francisco, California 


In strabismus, with and without amblyo- 
pia, different types of suppression occur as 
a binocular anomaly. The involved areas of 
suppression are the central part of the visual 
field and the more peripheral area, The first 
type of suppression, known as the foveal or 
parafoveal suppression area, may be plotted 
monocularly, as an absolute scotoma, in am- 
blyopia with or without strabismus. The sec- 
ond type of suppression, known as the re- 
gional hemiretinal (peripheral) suppression 
area,’ has been known, heretofore, exclu- 
sively as a binocular anomaly. The charac- 
teristics of the regional hemiretinal suppres- 
sion differ in esotropia and exotropia. 

It is hypothesized that this peripheral 
suppression might be revealed as a monocu- 
lar anomaly in amblyopia, where suppres- 
sion phenomena are generally enhanced. 
Furthermore, there might be differences in 
esotropes compared with exotropes. 


BACKGROUND 

In esotropia, a nasal hemiretinal area is 
suppressed, while in exotropia a temporal 
hemiretinal area is suppressed. Numerous 
investigations? have shown that there are 
differences in the behavior of the nasal and 
temporal hemiretinas, based upon develop- 
mental, anatomic, and physiologic factors. 

Phylogenetically, the big step from sepa- 
rate fields of vision to a binocular field of 


vision was accompanied by a significant 


change in the course of the optic pathways. 
The bundle of the optic nerve which for- 
merly crossed completely in the chiasma, so 


* From the Division of Ophthalmology, Depart- 
ment of Surgery, Stanford University School of 
Medicine. This study was supported by United 
States Public Health Grant B-686. 


that one retina was represented in one ge- 
niculate body, and vice versa, now divided it- 
self, so that now only the fibers from the 
nasal sides of the retinas crossed to the 
other side. The fibers of the temporal retinas 
remained uncrossed to the lateral geniculate 
body of the same side. Each geniculate body 
therefore now contains the ganglion cells of 
the nasal half and a temporal half of each 
retina, and this separation continues up to 
the calcarine fissure, These developments 
have been accompanied by a radical change 
in the perceptual mechanisms, because with 
overlapping of the visual fields, the sensa- 
tions from both eyes had to be melted to- 
gether into a binocular perception. This de- 
velopment involves phenomena such as ret- 
inal correspondence, horopter differences, 
and so forth. Most of these ideas are eluci- 
dated well by Walls.* 

The temporal retinas, corresponding to 
the nasal overlapping visual fields, are less 
fixed in their manifested functions compared 
with the phylogenetically older temporal, 
partly monocular, fields. The embryologic 
development of the temporal retinas also 
lags behind the nasal retinas. 

Some of the anatomic and physiologic dif- 
ferences between the two hemiretinas occur 
in the structural distribution of rods and 
cones (Osterberg*), such as the greater fre- 
quency of retinal cystic degeneration in the 
temporal retina, the high incidence of ret- 
inal holes and detachments which occur in 
the upper temporal retinas, photopic visual 
light thresholds (Sloan), and color sensa- 
tions. 

Another monocular nasal-temporal dif- 
ference has been noted by Broendstrup.’? This 
‘nasal light projection” 
occurring in patients who had a diffusion of 


concerns the poor 
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the optical imagery occurring in one eye for 
various reasons. 

Binocular impressions seem to be molded 
by those received from the nasal hemiretina, 
according to Remky,® while those received 
from the temporal hemiretina tend to fade. 
The temporal retina appears to be inferior 
to the nasal hemiretina in its binocular func- 
tions. 

The binocular suppression phenomena oc- 
curring in esotropes have been found to 
differ from those occurring in exotropes. In 
esotropia the nasal hemiretina is involved in 
suppression. Its pathogenesis is a rather 
gradual centrifugal expansion of a central 
(foveal) suppression into a hemiretinal re- 


gional suppression, which may be accom- 


panied by certain abnormalities such as fixa- 
tion disparity of significant amounts, ab- 
normal retinal correspondence, and eccen- 
tric fixation, all of which point to a kind 
of adaptability of the nasal retina to a new 
situation, not necessarily as applicable to 
the temporal retina. 

In exotropia the temporal hemiretina is 
involved in suppression. Its pathogenesis 
differs from that found in esotropia. All 
exotropes have developed, in part, a norma! 
binocular fusion status during infancy. The 
exotropia usually manifests itself at a later 
age when suppression phenomena have a 
more “all or none” character. This is well 
illustrated in patients with intermittent exo- 
tropia in whom there is no sensory anomaly 
when the eyes are straight and fusing, but 
when one eye diverges the suppression in the 
involved area is relatively complete. 

The purpose of this paper is to show that 
the binocular peripheral suppression found 
in strabismus may manifest itself as a mo- 
nocular anomaly in certain instances. This 
would be the counterpart to the known mo- 
nocular foveal scotoma found in amblyopia. 
All suppression phenomena are enhanced in 
amblyopia. The binocular regional suppres- 
sion is deepest in exotropia. It might be ex- 
pected, therefore, that patients with exotro- 
pia and amblyopia would best show such a 
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Fig. 1 (Nawratzki and Jampolsky). The adapted 
Harrington-Flocks screener with rheostat. 


monocular phenomenon. 

The usual clinical tests such as peripheral 
visual fields, as well as peripheral dark 
adaptation curves, appear to show no differ- 
ences in behavior of the amblyopic eye com- 
pared with a normal eye. 

For this investigation another test has 
been designed to show that there exists a 
difference of sensation in the nasal and tem- 
poral hemiretinas in the amblyopic eye com- 
pared with a normal eye. According to Ben- 
der,* the most sensitive test for visual field 
examination is the simultaneous stimulation 
of two points, one in each hemiretina. He 
used this method of presenting two targets 
simultaneously for the early detection of 
visual field defects. Cibis used simultaneous 
presentation of equal color targets and ob- 
served a differential “fading” in different 
quadrants of the retina. 

Harrington and Flocks’ have constructed 
a “multiple-pattern field screener” utilizing 
Bender’s principle. This instrument was 
adapted for our tests (fig. 1). 


MetTHOD 


EQuIPMENT 

The patient views the screen at the usual distance 
with one eye occluded. The screen is a white shield 
upon which the target pattern has been painted 
with a fluorescent sulfide ink. The screen is 
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FIXATION SPOT 


Fig. 2 (Nawratzki and Jampolsky). One of the 
three test screens, showing the fixation point and 
the two fluorescent light points, one in the nasal 
and the other in the temporal field, each at an equal 
distance from the midline. 


illuminated with ultraviolet radiation from a black 
light tube covered by a tubular Corning #5874, 
which makes the two fluorescent targets simul- 
taneously visible. A black fixation mark is in the 
center of the screen. 

The screener was adapted so that the ultraviolet 
light intensity could be controlled by a rheostat 
(Variac) with a scale from zero to 130, where 
110 represents the original (usual) intensity. The 
screener was used under normal daylight room 
illumination. 

Three different test situations were used. Each 
test situation presented had two light points, one 
in the nasal and the other in the temporal field, 
each at equal distance from the midline. The lower 
visual fields were selected for the simultaneous 
comparison of the two light points because pre- 
liminary observations seemed to indicate greater 
differences in this locale (fig. 2) 

Test 1. The two light points were each at six 
cm. from midline, and 15 degrees radially from the 
fixation point. 

Test 2. The two light points were similarly 
placed at 6.5 cm. from midline, and 10 degrees 
radially from fixation. 

Test 3. The two light points were at a distance 
of 11 cm. from midline, and 20 degrees radially 
from fixation. The targets were illuminated by the 
usual ultraviolet bulb with the intensity increased 
gradually from zero setting of the rheostat to that 
setting where the targets were first seen. 


SELECTION OF PATIENTS 


Nineteen amblyopic patients between the 
ages of 15 and 50 years (without other 


ocular disease) were selected for this study. 


A patient was considered to have amblyopia 
when the best correctable vision in one eye was not 
equal to the 20/20 correctable vision in the fellow 
eye. Corrected visual acuity in the amblyopic eye 
varied from 20/40 to finger counting at four feet. 
All patients had adequate central fixation in the 


amblyopic eye. Patients who had eccentric fixation, 
or whose amblyopia precluded adequate fixation, 
were not included. 


The patients were divided into three 
groups: (1) amblyopes without deviation 
(seven patients); (2) amblyopes with eso- 
tropia (six patients); (3) amblyopes with 
exotropia (six patients). Comparisons were 
made with a control group of 11 normal pa- 
tients who had 20/20 correctable vision in 
each eye. 


PROCEDURE 

Each of the three test situations was pre- 
sented in the described manner. The patient 
reported the first appearance of a light, and 
whether at that point one or two lights were 
seen. If only one light was seen initially, the 
patient indicated whether it was in the nasal 
or temporal field. This was termed the “ap- 
pearance point.” The intensity of the light 
source was then increased until both nasal 
and temporal field targets were seen. The 
patient remained steadily fixating, and, with- 
out altering the illumination, he then re- 
ported when one or both targets disappeared, 
which was termed the “fading point.” 

Each of the three test situations was de- 
termined three times for each eye. Scatter 
plots were constructed for the “fading” 
phenomenon in such a way as to show any 
difference between the nasal-temporal ret- 
inas in the same eye, and to show a differ- 
ence between the two eyes. 

The answers were recorded as N (nasal target 
fades first), 7 (temporal fades first), O (both 
fade simultaneously). In the calculation, N was 
counted as 1, T as zero, O as 0.5. The sum of all 
answers was divided by the number of experiments, 
and this represents the percentage of the “nasal 
fading first.” 

The bad eye (amblyopic) was then plotted 
against the good eye, the ordinate representing the 
good eye, and the abscissa representing the bad eye. 
The zero point of the graph indicates that all 
temporal field targets invariably faded first; 100 on 
the graph indicates that all nasal field targets in- 
variably faded first; 50 on the graph indicates that 
there was no preference for nasal or temporal field 


target fading first. The quadrants of the scatter 
plot may be divided into A, B, C, and D (fig. 3). 
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Fig. 3 (Nawratzki and Jampolsky). 


Points plotted in quadrant (A) indicate that 
there was a nasal-temporal difference (nasal faded 
first) and that there was a difference between the 
two eyes. 

Points plotted in quadrant (B) indicate that there 
was a nasal-temporal difference (nasal faded first) 
but there was no difference between the two eyes. 

Points plotted in quadrant (C) indicate that 
there was a nasal-temporal difference (temporal 
faded first) but that there was no difference be- 
tween the two eyes. 

Points plotted in quadrant (D) indicate that 
there was a nasal-temporal difference (temporal 
faded first) and that there was a difference be- 
tween the two eyes. 

Therefore, points plotted in quadrants (A) and 
(D) indicate that there was a nasal-temporal dif- 
ference and that there was also a difference be- 
tween the two eyes. 

The normal patient group was plotted right eye 
versus left eye. (Plotting the left eye versus the 
right eye made no significant difference.) 

Patients were examined with and without 
glasses, and no significant difference was found. 
Therefore, only data without optical correction 
have been plotted in the graphs (figs. 4, 5, 6, 7, 
and 8). 


INTERPRETATION 


It appears that in this limited series, all 
patients with amblyopia and exotropia re- 
vealed that the targets in the nasal field of 
the amblyopic eye consistently faded before 
the targets in the temporal field. This in- 
variable finding was not found in the fellow 
good eye. 


ARTHUR JAMPOLSKY 


100 
90- 
. 
- 0 100 
EVE 
7 
1°) 
20- 
€ 
o- 


° 
t 
6 © 30 40 So 90 wo 
Fig. 4 (Nawratzki and Jampolsky). All amblyopes 
without glasses. 


No significant pattern in the nasal or tem- 
poral fading in either eye was noted in pa- 
tients with amblyopia and esotropia, or in 
patients with amblyopia without deviation, 
or in normal control group. 

Relative to the “appearance point” (not 
plotted) it is worthwhile mentioning that 
there was no specific difference found be- 
tween the two eyes in any group (including 
normal controls). There was an over-all 
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Fig. 5 (Nawratzki and Jampolsky). Exotropic 
amblyopes without glasses. 
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Fig. 6 (Nawratzki and Jampolsky). Esotropic 
amblyopes without glasses. 


trend for the temporal field “appearance” 
before the nasal “appearance.” 

In exotropic amblyopes there was always 
a difference in the appearance point between 
the good and bad eye. In the bad eye, the 
temporal field target always appeared before 
the nasal field target. There was very often 
a remarkable difference in light intensity be- 
tween the first appearance of the temporal, 
and the later appearance of the nasal field 
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Fig. 8 (Nawratzki and Jampolsky). Normal pa- 
tients without glasses: Right eye versus left eye. 


target. In some instances, the nasal target 
could not be seen at all, even with the high- 
est intensities available. In these instances, 
the good eye showed no difference from nor- 
mal. 
DiscussION 

The results of this study appear to indi- 
cate that the amblyopic eye in exotropia re- 
veals a difference in the nasal and temporal 
hemiretinas by the tests described. In these 
patients, the temporal retina (nasal field) 
appears to be relatively more suppressed 
than the nasal retina (temporal field). 

We wish to call attention to this marked 
nasal-temporal hemiretinal difference as a 
monocular anomaly, and secondly, to the 


marked difference between the two eyes of 


a pair when this nasal-temporal monocular 
anomaly is found. This substantiates the 
working hypothesis that in amblyopia there 
should be some monocular manifestations of 
what is ordinarily a binocular peripheral re- 
gional suppression in strabismus. 

There also appeared to be some general 
trend for the same type of nasal-temporal 
difference in all groups (including the nor- 
mal control group). It is quite possible that 
the specific technique of the test used in this 
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study was not adequate to reveal more 
marked differences in esotropic amblyopes, 
or in other patients. The very marked nasal- 
temporal differences found in exotropic am- 
blyopes may be considered as an enhance- 
ment of a normal physiologic difference be- 
tween the nasal and temporal hemiretinas. 

The results of this study should not be 
interpreted tc mean that the nasal-temporal 
difference found is related exclusively either 
to the exotropia or to the amblyopia. It is 
probable that it is related to the amblyopia 
in association with the exotropia. A patient 
with constant alternating exotropia and 
equal normal vision showed no variation 
from normal in either eye. 


SUMMARY 
The Harrington-Flocks screener was spe- 
cially adapted to investigate possible nasal- 


temporal hemiretinal differences in amblyo- 
pia with and without strabismus. 

All amblyopic exotropes in this series 
were found to show a marked nasal-temporal 
difference in the amblyopic eye, and also a 
marked difference between the two eyes. 

This phenomenon was also noted in other 
amblyopic patients, and in a normal control 
group, but much less consistently and to a 
much lesser degree. The nasal-temporal dif- 
ference found is thought to be an enhance- 
ment of a normal physiologic difference be- 
tween the nasal and temporal retinas. 

The hemiretinal regional difference dem- 
onstrated in amblyopic exotropes may be 
considered to be a monocular manifestation 
of what is ordinarily considered to be a bi- 
nocular sensory anomaly. 


Clay and Webster Streets (15). 
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OPHTHALMIC MINIATURE 


P.S. The Medical Officers would be much obliged to any of the Pro- 
fession who, in aid of the museum of the Hospital, would send eyes they 
may hereafter remove, addressed to the Curator, who will be happy to 
return a report of their minute examination. 

N.B.—The eyeball should be put in pure glycerine, immediately after 


removal. 


Ophth. Hosp. Reports, 1:49, 1857. 
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The success of ocular surgery frequently 
depends on the effectiveness of the anes- 
thesia and the prevention of vomiting dur- 
ing the operative or postoperative period. 
For many years there has been a search for 
the ideal combination of anesthetic agents, 
and for a drug which will consistently pre- 
vent nausea and vomiting. With the advent 
of the tranquilizing drugs it was immedi- 
ately recognized that these agents might be 
of great value in eye surgery because of 
their ability to relieve anxiety and reduce the 
incidence of nausea and vomiting. 

The most widely used tranquilizer in eye 
surgery to date has been chlorpromazine. 
This drug has been used widely in all types 
of surgery,’ including eye surgery,?* and 
has been used in both normal and psychotic 
patients.” The beneficial action of this drug 
in eye surgery is threefold. First, it relieves 
anxiety and tension resulting in a more co- 
operative patient. Second, it reduces the inci- 
dence of nausea and vomiting and thus de- 
creases the chance of operative and post- 
operative complications. Third, it has been 
well demonstrated that chlorpromazine de- 
creases the intraocular pressure*™ and thus 
provides a softer eye on which the surgeon 
may operate. This action may help to reduce 
the incidence of vitreous loss during cataract 
surgery. 

While it is well recognized that chlor- 
promazine is a valuable drug in ocular sur- 
gery, it also has many disadvantages. It 
potentiates the action of barbiturates, nar- 
cotics, and anesthetics so that great care 
must be taken to make sure that there is not 
too great a depression of the central nervous 
system during or following surgery. 


* The perphenazine (Trilafon) used in this study 
was supplied through the courtesy of Harry V. 
Pifer, Jr.. M.D., Division of Clinical Research, 
Schering Corporation, Bloomfield, New Jersey. 


THE USE OF PERPHENAZINE* IN OCULAR SURGERY 
A PRELIMINARY REPORT 


Ray H. Nietsen, M.D. 
North Hollywood, California 


Although their incidence is low, many 
undesirable side effects have been reported 
from the use of chlorpromazine. These un- 


desirable side effects include dermatitis, 
photosensitivity, seizures, jaundice, agranu- 
locytosis, hyperthermia, extrapyramidal 


symptoms, and effects on the autonomic 
nervous system such as dryness of the 
mouth, nasal congestion, constipation, and 
occasional miosis, or, more rarely, mydria- 
sis. Also chlorpromazine has an undesira- 
ble hypotensive effect. Usually this is mild 
with spontaneous recovery but occasionally 
this hypotensive effect has been more severe 
and prolonged, producing a shocklike con- 
dition. Since chlorpromazine may reverse 
the action of epinephrine, the hypotensive 
state must be treated with nor-epinephrine. 
In addition, chlorpromazine produces more 
unwanted drowsiness than any other pheno- 
thiazine compound and this may be unde- 
sirable in the postoperative period when 
good patient co-operation may be necessary. 
Because of these many disadvantages in- 
herent in chlorpromazine therapy I began 
using perphenazine (Trilafon) in ocular 
surgery for its tranquilizing and anti- 
emetic effect. This tranquilizer was first 
introduced by Schering Corporation for ex- 
perimental use in 1956. This paper is a 
preliminary report of my experinece with 
perphenazine in ocular surgery. 


PHARMACOLOGY 


Perphenazine, chemically, is  1-(2-hy- 
droxyethyl) -4- (3- [2-chloro- 10- phenothia- 
zinyl]-propyl)-piperazine. It is a new amino 
derivative of chlorphenothiazine. It is ob- 
tainable as a white crystalline solid soluble 
in methanol, ethanol, chloroform, benzene, 
dimethylformamide, and inorganic acids. It 
combines with common acids (hydrochloric 
or maleic) to give crystalline salts which are 
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CHa 

CH2-N 


PERPHENAZINE 


N-CH2-CH20H 


CHa 
CH 
CH2- 
3 


CHLORPROMAZINE 


Fig. 1 (Nielsen). Structural formulas of perphenazine and chlorpromazine. 


water soluble. Perphenazine has a molecular 
weight of 403.9 and a melting point between 
94-95°C. Upon exposure to light, alcoholic 
or aqueous solutions of perphenazine become 
pink. The median lethal dose with perphena- 
zine is much less than that of chlorproma- 
zine. The structural formula of perphenazine 
is compared with that of chlorpromazine in 
Figure 1. 


CLINICAL ACTION 


Perphenazine is similar to chlorpromazine 
and may be assumed to act principally on 
the reticular activating system of the brain 
stem."* The effect of the drug has been 
assessed on mice, rats, dogs, cats, monkeys, 
and man. In animals it produces a suppres- 
sion of locomotor activity and a. suppres- 
sion of avoidance behavior." In man, 
anxiety, tension, apprehension, agitation, 
aggression, and fear tend to be alleviated. As 
a direct result of the broad ataractic action 
patients become quieter, more relaxed, and 
less tense, yet generally remain alert 
throughout the day. 

It has also been shown that tolerance to 
perphenazine develops to a much less de- 
gree than to chlorpromazine."* Although 
phenothiazine tranquilizers, such as chlor- 
promazine, are known to potentiate the 
action of barbiturates, narcotics, and anes- 
thetics, this action has not been a clinically 


important factor with perphenazine. There- 
fore, full doses of barbiturates and nar- 
cotics may be given without undue concern 
about the enhancement of their depressant 
action. Sedation does not appear to be a 
problem with perphenazine since patients re- 
ceiving it in the usual doses are alert and 
wide awake as contrasted to the drowsiness 
experienced by patients taking other pheno- 
thiazine compounds."* Perphenazine has the 
lowest order of sedation of any known 
phenothiazine compound. The degree of 
sedation is: (1) thorazine, (2) pacatal, (3) 
sparine, (4) compazine, (5) trilafon, begin- 
ning with the compound producing the most 
sedation. 

Perphenazine is much more active in its 
tranquilizing and anti-emetic effects than 
any of the other phenothiazine compounds. 
Using chlorpromazine as a standard for 
comparison, clinical experience indicates that 
perphenazine is five to 10 times as potent as 
chlorpromazine. The relative therapeutic 
potencies of the phenothiazines as a group 
are shown in Figure 2. 

The anti-emetic effect of perphenazine has 
been reported to be 24 times as active as 
chlorpromazine,” so it is probably the most 
potent anti-emetic drug available. Nausea 
and vomiting are thought to be caused by 
indirect stimulation of the vomiting center 
via the chemoceptive emetic trigger zone." 
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Fig. 2 (Nielsen). The relative potencies of the 

phenothiazines. 


It is believed that the anti-emetic action of 
perphenazine is accomplished by blocking the 
action of the emetic agents within the chemo- 
ceptive emetic trigger zone and thus pre- 
venting activation of the vomiting center. 
As stated previously, almost all of the 
phenothiazine compounds have many unde- 
sirable side effects. Perphenazine has been 
used on many thousands of patients and no 
serious side effects have been reported to 
date. It apparently does not cause jaundice, 
photosensitivity, drowsi- 


agranulocytosis, 
ness, hyperthermia, hypotension, and auto- 
nomic symptoms. A few cases of skin rash 
have been reported. The only side effect of 
note is the production of extrapyramidal 
symptoms which is very rare on the usual 
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low dosage regimen. Almost all cases of 
extrapyramidal effects reported were on 
high doses and the symptoms were readily 
controlled by the concomitant administration 
of anti-Parkinson drugs such as benztropine 
methanesulfonate. The side effects of the 
phenothiazine compounds are summarized in 
Table 1. 
PRESENT STUDY 
The present study consists of 50 opera- 
tive procedures in which some of the pa- 
tients were psychotic and others were nor- 
mal mentally. In all patients perphenazine 
was used preoperatively and postoperatively. 
The dosage schedule used was as follows: 
Each patient received 4.0 mg. perphenazine 
four times a day for two days before sur- 
gery. Seconal, 0.1 gm., was administered 
the evening before surgery. Approximately 
one hour before surgery each patient re- 
ceived 10 to 15 mg. perphenazine intra- 
muscularly along with 0.1 gm. of Seconal and 
2.0 mg. Levodromoran. In each case an 
O’Brien and retrobulbar block was used. 
The Seconal is necessary because perphena- 
zine alleviates anxiety, worry, tension, and 
produces a calm patient, but it does not pro- 
duce drowsiness or sleep. On the above 
regimen patients arrived in surgery calm, 
relaxed, and drowsy but would immediately 
respond when their names were called or 
when they were asked to co-operate in any 
way. In almost all patients no greater degree 
of co-operation could have been desired. The 
response of the patients so prepared is sum- 
marized in Table 2. 
Postoperatively the average patient was 


TABLE 1 
SIDE EFFECTS OF PHENOTHIAZINE COMPOUNDS 
Side Effects Trilafon Compazine Thorazine Sparine Pacatal 

Parkinsonism Yes Yes Yes Yes Yes 
Dermatitis No Yes Yes Yes Yes 
Photosensitivity No Yes Yes Yes Yes 
Seizures No Yes Yes Yes Yes 
Jaundice No No Yes Yes Yes 
Agranulocytosis No No Yes Yes Yes 
Hyperthermia No No Yes Yes Yes 
Hypotension No No Yes Yes No 
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TABLE 2 


RESPONSE OF PATIENTS 


Patient's 
Initials 


Comments 


E.W.A. 
L.A.D. 
G.M. 


E.W.A, 


E.H. 
PL. 


L.J. 


Congenital cataracts O. U. 
After cataract O. S. 
Mature cataract O. D. 
Congenital cataracts O. U. 


Immature cataract O. S. 


Immature cataract O. S. 


Immature cataract O. D. 


Immature cataract O. D. 


Immature cataract O. D. 


Immature cataract O. D. 


Immature cataract O. D. 


Immature cataract O. D. 


Lid tumor O. D. 


Chronic simple glaucoma 
S. 


Immature cataract O. D. 
Apakic glaucoma O. D. 
Immature cataract O.D. 


Chronic simple glaucoma 
0. S. 


Immature cataract O. S. 
Congenital cataract O. D. 
Immature cataract O. S. 
Immature cataract O. D. 
After cataract O. S. 
Immature cataract O. D. 
Congenital cataract O. S. 
Mature cataract O. D. 


Congenital cataract O. D. 


Discission O. U. 
Discission O. S. 


Cataract extraction 


Linear extraction 
oO. D. 


Cataract extraction 


Cataract extraction 


Cataract extraction 


Cataract extraction 
Cataract extraction 


Cataract extraction 


Cataract extraction 


Cataract extraction 
Excision & repair 


Iridencleisis 


Cataract extraction 
Cyclodialysis 
Cataract extraction 


Corneoscleral __tre- 
phine 


Cataract extraction 
Discission 

Cataract extraction 
Cataract extraction 
Discission 

Cataract extraction 
Linear extraction 
Cataract extraction 


Linear extraction 


Usual dosage, good cooperation 

Usual dosage, good cooperation 

Psychotic, received 56 mg. 
daily postoperatively with a 
good response 


Usual dosage, good cooperation 


Usual dosage, good cooperation 


Psychotic, usual dosage, good 
cooperation 


Psychotic, required 32 mg. 
daily 5 days postoperatively, 
good response 

Usual dosage, good cooperation 

Usual dosage, good cooperation 

Psychotic, required small 
amount of pentothal, good 


postoperative cooperation 


Psychotic, usual dosage, good 
cooperation 


Usual dosage, good cooperation 
Usual dosage, good cooperation 


Usual dosage, good cooperation 


Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 


Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 
Usual dosage, good cooperation 


Usual dosage, good cooperation 


M8 
Nausea 
Age Diagnosis Surgery or Vom- 
iting 
74 0 
74 0 
0 
0 
M.L. 0 
RS. 6 0 
D.H. 69 0 
H.M.R. 74 0 
J.R. 67 0 
M.LF. 73 0 
W.W.S. 28 0 
K.CS. 70 0 
1.D. 70 0 
LE.F. 69 0 
JAM. 81 0 
E.A. 17 0 
CF. 47 0 
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TABLE 2 (Continued) 


Patient's Nausea ‘ 
Initials Age Diagnosis Surgery or Vom- Comments 
iting 
M.S. 82. Immature cataract O. D. Cataract extraction 0 Usual dosage, good cooperation 
B.L. 29 ~— Lid tumor O. S. Excision & repair 0 Usual dosage plus local pro- 
caine, good cooperation 
Traumatic hyphema O. D. _ Paracentesis 0 Usual dosage, good cooperation 


Aphakic glaucoma O. S. Cyclodyalysis Usual dosage, good cooperation 


Usual dosage, good cooperation 


Repair of corneal 
laceration 


Perforating injury O. D. 


Usual dosage, good cooperation 


Traumatic hyphema O. D. Paracentesis 


Usual dosage, good cooperation 


Repair of corneal 
laceration 


Perforating injury O. S. 


Usual dosage, good cooperation 


M.G. 87 Immature cataract O. S. Cataract extraction 


C.M. 83 Immature cataract O. S. Cataract extraction Usual dosage, good cooperation 


Usual dosage, good cooperation 


1.H. 86 Immature cataract O. S. Cataract extraction 


E.H,. 85 Absolute glaucoma O. S. Enucleation Usual dosage, good cooperation 


Usual dosage, good cooperation 


W.V. 85 Mature cataract O. S. Cataract extraction 


o 8 @ 


A.C. 32  Corneoscleral laceration with Enucleation Usual dosage, good cooperation 


secondary glaucoma O.D. 


Usual dosage, good cooperation 


W.E. 63 Immature cataract O. D. Cataract extraction 


L.S. 84 Immature cataract O. D. Cataract extraction Usual dosage, good cooperation 


Excision & repair Usual dosage, good cooperation 


Carcinoma of conjunctiva 


E.C, 64 — Senile ectropion O. U. Kuhnt-Szymanow- 0 Usual dosage plus procaine 
ski nerve block, good cooperation 


Usual dosage, good cooperation 


LH. 86 Immature cataract O. D. Cataract extraction 


Usual dosage, good cooperation 


P.O. 86 Immature cataract O. D. Cataract extraction 


W.E. 63 Immature cataract O. S. Cataract extraction Usual dosage, good cooperation 


Usual dosage, good cooperation 


C.M. 83 Immature cataract O. D. Cataract extraction 


M.A. 86 Immature cataract O. S. Cataract extraction Usual dosage, good cooperation 


Usual dosage, good cooperation 


W.V. 85 Immature cataract O. D. Cataract extraction 


continued on 4.0 mg. perphenazine three effects. If the patient tended to be unco- 
times daily for three days. In psychotic pa- operative, the perphenazine was continued as 
tients, or those who were unco-operative, the long as necessary. 

dosage was increased until the desired result 
was obtained. No side effects were evident in 
my series of patients. One psychotic patient 
was on 56 mg. a day for one week with no 
extrapyramidal symptoms or other side 


CONCLUSIONS 


Admittedly, 50 surgical cases is not a large 
series, but this paper is submitted as a pre- 
liminary report, and certain conclusions can 


39 
H.M.R. 74 
S.H. 16 
‘ 


350 


be drawn on the basis of this limited ex- 
perience. 

Scheie has expressed the opinion that the 
introduction of tranquilizing drugs consti- 
tutes one of the most important recent ad- 
vances in anesthesia for ocular surgery. The 
tranquilizing, calming, and anti-emetic effect 
of such drugs has an impressive therapeutic 
effect on apprehensive, tense, and anxious 
patients. The unique qualities of the drugs 
are of tremendous value for the surgeon and 
patient alike in the operating room and dur- 
ing the immediate postoperative period. It is 
generally agreed that the use of these drugs 
results in a significant decrease in the inci- 
dence of nausea and vomiting following 
ocular surgery. 

To date the most widely used tranquilizer 
in ocular surgery has been chlorpromazine. 
However, it has many disadvantages as com- 
pared to the newer tranquilizer, perphena- 
zine. Perphenazine is a much more potent 
drug, and, at the same time, has compara- 
tively fewer side effects than chlorproma- 


zine or any of the other phenothiazine de- 


rivatives. Since perphenazine does not 
significantly potentiate central nervous sys- 
tem depressants, it is much easier to con- 
trol. Also the patient remains free from the 
danger of a hypotensive reaction due to the 
drug. When used postoperatively to prevent 
nausea and vomiting, perphenazine does not 
produce drowsiness but leaves the patient 
alert and co-operative. 
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In my series of 50 surgical cases, no side 
effects were encountered and no patient ex- 
perienced nausea or vomiting either opera- 
tively or postoperatively. Only one patient 
required pentothal due to lack of co-opera- 
tion, and this patient was psychotic. I could 
not have asked any better patient co-opera- 
tion during surgery. In all instances the 
drug seemed to ensure a smoother post- 
operative course. 


SUMMARY 


An attempt has been made to make a pre- 
liminary evaluation of the usefulness of 
perphenazine (Trilafon) in ocular surgery. 
This drug was chosen for evaluation because 
of its many advantages as compared to 
chlorpromazine (Thorazine). It has five to 
10 times the therapeutic potency, has fewer 
side effects, does not potentiate central nerv- 
ous system depressants, and does not cause 
the drowsiness experienced with chlor- 
promazine. 

Perphenazine was used in 50 surgical 
cases and there was excellent patient co- 
operation, no side effects, and none of the 
patients experienced nausea or vomiting 
while on the drug. 

Further investigation may show an im- 
proved dosage technique which will make 
the drug even more valuable. A new series 
is in progress using the drug in all types of 
ocular surgery. 

12027 Riverside Drive. 
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Standard procedures for processing donor 
eyes at the Eye-Bank Laboratory are as 
follows:* 

1. The eye is taken from the bottle in 
which it arrived and placed in an anti- 
bacterial bath. 

2. After 10 minutes in the bath, the eye 
is placed in a fresh sterile bottle containing 
a cotton dental roll saturated with sterile 
normal saline to maintain a moist atmos- 
phere. In this bottle the eye is examined to 
see if it is suitable for corneal graft and, 
if so, is sent to the surgeon who will use 
the eye. 

3. A culture is taken from the gauze or 
moisture in the bottom of the original bottle 
in which the eye arrived, plated on blood 
agar, and incubated at 37.5°C. 

The result of this culture is almost never 
complete before the eye is used, but the 
procedure is considered valid, since, if the 
culture is positive, the organism is identi- 
fied, sensitivity tests are done and the sur- 


*From the laboratory of The Eye-Bank for 
Sight Restoration, Inc., Manhattan Eye, Ear, and 
Throat Hospital. Aided by a grant from the Lillia 
Babbit Hyde Foundation. 

t Neosporin® Ophthalmic Solution. We are in- 
debted to Dr. E. N. Whitman of Buroughs-Well- 
come, Tuckahoe, New York, for the generous supply 
of Neosporin used in these experiments. 
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geon is notified immediately. He is also told 
that the culture was taken before the eye 
was bathed, and it is our experience that in 
most cases the contaminating organism is 
destroyed in the bath. 

Until recently the solution in which the 
eyes were bathed was stainless aqueous 
merthiolate in 1:5,000 solution with normal 
saline. 

The efficacy of this solution was ques- 
tioned when we had a case in which a re- 
cipient eye became infected after corneal 
grafting. The culture of the donor eye showed 
that the eye had been contaminated with 


Pseudomonas aeruginosa, and the same 
organism was cultured from the recipient 
eye. 


Although such cases are quite rare, we 
decided to try a bath of antibiotic solution in 
place of the merthiolate. 

A combination of penicillin and strepto- 
mycin in liquid paraffin is routinely used for 
donor eye storage at the East Grinsted Eye- 
Bank in England,” but, because of our ex- 
perience, we wanted an antibiotic which was 
effective against Pseudomonas. Hallett, Wol- 
kowicz, and Leopold,® in 1956, found that 
Neosporin was effective against a wide 
range of bacteria, including Ps. aeruginosa, 
and Thygeson* of San Francisco was using 
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it for preoperative washing of donor eyes. 
We therefore decided to compare Neosporin 
with merthiolate as a bath for donor eyes. 


MeTHODS AND MATERIALS 


Staphylococcus aureus is the organism 
which was most frequently cultured from 
donor eyes; Ps. aeruginosa is among the 
most virulent and difficult to control, so 
these two organisms were chosen for these 
experiments. 

The staphylococcus cultures used were ob- 
tained from the Pathology Laboratory of 
Manhattan Eye, Ear, and Throat Hospital. 
All were hemolytic and all were cultured 
from eyes. 

The strain of Ps. aeruginosa was P. 28. 
Efforts to test other strains failed because, 
although several strains were sent to us 
from other laboratories, all but P. 28 died in 
transit. 

Pure cultures of the above organisms 
were diluted in strengths from 1/10 to 
1/1,000,000. Enucleated cats’ eyes were 
immersed in the bacterial baths for one 
minute and each was then transferred to a 
bath of merthiolate (1:5,000), Neosporin, 
or normal saline. 

The sequence was as follows: 

1. One minute in the bacterial solution. 

2. Immersion in antibacterial bath for 10 
minutes. 

3. Saline wash for two minutes. 

4. Eye discarded. 

5. Culture taken from the saline wash and 
plated on blood agar. 

After 48 hours’ incubation the colonies 
were counted. 

A total of 70 eyes were processed in this 
way, testing the antibacterial agents against 
each of the two organisms five times. 

The results were quite uniform for all of 
the runs, and the average of colonies counted 
were as in Table 1. 


CoMMENT 
Human donor eyes are ordinarily enucle- 
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TABLE 1 
STAPHYLOCOCCUS AUREUS 


Merthio- 
la 


Dilutions Neosporin te Saline 
1/10 Over- Over- Over- 
growth growth growth 
1/100 12 Over- Over- 
growth growth 
1/1,000 3 15 Over- 
growth 
1/10,000 1 8 14 
1/100 ,000 0.4 3 9 
1/1 ,000 ,000 0 0.7 3 
PSEUDOMONAS AERUGINOSA 
1/10 Over- Over- Over- 
growth growth growth 
1/100 Over- Over- Over- 
growth growth growth 
1/1,000 10 12 Over- 
growth 
1/10 ,000 4 8 15 
1/100 ,000 0 4 12 
1/1 ,000 ,000 0 2 4 
ated under sterile conditions, irrigated 
copiously with sterile normal saline or 
bathed in antibiotic solution and _ then 


placed in sterile bottles. Bearing these pre- 
cautions in mind, it is impossible that a 
human donor eye would be grossly con- 
taminated. 

The high degree of efficacy of Neosporin 
in the weaker dilutions of bacteria empha- 
sizes the importance of immediate irrigation 
of the enucleated eye with sterile normal 
saline, since the mechanical effect of washing 
the eye is very valuable. 

The results of these tests indicate that 
Neosporin is an effective antibacterial agent 
against the two organisms tested and was 
more efficacious than merthiolate, the previ- 
ously used solution. 

In practice, it must be remembered that 
the recipient eye is also a possible source of 
contamination. In the experience of The 
Eye-Bank, positive cultures of the bottles in 
which donor eyes arrive are becoming fewer 
and fewer as hospitals become more familiar 
with The Eye-Bank and the techniques for 
procuring suitable donor eyes. 


CONCLUSIONS 
1. Neosporin was tested as an appropriate 
solution for bathing Eye-Bank eyes. It was 
found to be highly effective against the 
weaker dilutions of Staphylococcus aureus 
and Pseudomonas aeruginosa, the two or- 
ganisms used in this series of tests. It was 
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found to be superior to merthiolate, the so- 
lution previously used. 

2. Irrigation of the enucleated eye with 
sterile normal saline is believed to have an 
important mechanical effect, washing possi- 
ble contaminants from the eye. 


210 East 64th Street (21). 
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ADAPTATION TO GLARE* 


Ernst Simonson, M.D. 


Minneapolis, Minnesota 


In the large material on glare and visual 
acuity, the glare effect is usually expressed 
in terms of properties of the glare source 
and its location in the visual field. In any 
physiologic stress situation, however, the 
time is an important parameter. It was, there- 
fore, desirable to study glare effects on 
visual acuity with time of exposure as the 
critical parameter of measurement. 


METHOD 


In principle, the method consists in the 
recognition of fine details (small wires) 
under continuous glare exposure. Adapta- 
tion to glare is expressed as time course of 
visual acuity. 

Twenty wires ranging from 0.7 to 0.0145 
mm. were mounted across circular openings 
of 21-mm. diameter, on two interchangeable 
discs with 10 openings. Each wire was 
placed across the opening in a different di- 
rection. The visual field presented by the 
disc openings equalled seven degrees. A 
100-watt frosted lamp was fixed centrally 
on the back side of the box so that the top 


*From the Department of Ophthalmology, Uni- 
versity of Minnesota Medical School. 


of the bulb was viewed through the tube 
and the disc opening. In order to center the 
openings of the disc correctly for each ex- 
posure, the angular positions of the handle 
corresponding to the centers of the openings 
were marked on the outside of the box. 
For determination of the instantaneous 
glare effect immediately on exposure the 
following procedure was used. The eye was 
exposed to the glare of a 100-watt lamp for 
the duration of one second. The subject 
reported whether the wire was visible in its 
full length, visible only at the ends, or not 
visible at all. If visible, the subjects were 
requested to describe the direction of the 
wire, as a control for the reliability of the 
measurement. After presentation, a rest in- 
terval of 15 minutes was given to recover 
from the glare effect. Then the measure- 
ment was repeated with another wire. Usu- 
ally, in the first measurement a wire was 
presented which could be recognized by all 
subjects in its full length, and in the second 
measurement a wire was shown which prob- 
ably could not be recognized. In the sub- 
sequent presentations, this range was nar- 
rowed down until the thresholds for full 
recognition and for partial recognition (ends 


is 


354 ERNST SIMONSON 


of the wire) were established. These thresh- 
olds were rechecked in repeat determina- 
tions. Frequently, 10 presentations or more 
were necessary to establish the threshold 
values, amounting to a total testing time 
of about four hours. The finest resolving 
power under glare was expressed in terms 
of seconds visual angle, for full recognition 
as well as for partial recognition of the 
wires. 

In most experiments, the level of partial 
recognition was actually obtained. However, 
in some experiments, after the last level of 
full recognition, the next finer wire could 
not be seen. Obviously, partial recognition 
was assumed to have occurred at the arith- 
metic mean between the two levels. In a few 
experiments, partial recognition was obtained 
on two consecutive steps of visual acuity. 
Here, the finest level was taken as criterion. 
In view of the time consuming procedure of 
measurement of the instantaneous glare 
threshold, it was determined in only three 
subjects. 

The course of glare adaptation was de- 
termined as time (seconds) for recognition 
of two wires, corresponding to visual angles 
of 18 seconds and of 36 seconds, respectively. 
The time for recognition of the ends of the 
wire and of the wire in its full length was 
measured by means of a stop watch. Since 
both readings are closely related, only the 
latter is reported. The sequence of presenta- 
tion was varied at random. Before the actual 
measurement, a trial experiment was made 
in order to familiarize the subject with the 
procedure. The subject rested a few minutes 
before the actual experiment at a dim sur- 
rounding illumination of one foot-candle, 
which is sufficient for adaptation to this level 
of brightness. Usually, both eyes were ex- 
amined, separated by an interval of five to 
10 minutes. This interval is safe to exclude 
interaction, since, according to Mandelbaum,' 
simultaneous exposure of one eye to bright 
light does not change the light threshold 
value of the other eye. 


Seventy-one experiments with visual 
acuity level of 36 seconds, and 76 experi- 
ments with the acuity level of 18 seconds, 
were performed in 15 subjects who were 
familiar with visual testing from previous ex- 
periments with dark adaptation. 


RESULTS AND DISCUSSION 


A fine wire, running across an opening, 
viewed against a bright glare source placed 
behind that opening, cannot be seen in the 
first moment of glare exposure. After some 
time, however, the ends of the wire can be 
recognized, so that the middle part of the 
wire appears to be interrupted. Finally, the 
wire will be recognized in its full length. 

The magnitude of the glare adaptation 
phenomenon can be estimated from compari- 
son of the width of the wires which could 
be seen immediately after start of the glare 
exposure and after adaptation. 

On the average of four determinations 
in three observers, the width of the wire 
seen in its full length on initial glare ex- 
posure was 340 sec. and 282 sec. for the ends 
of the wire. Due to the rapid change of 
visual acuity under glare and large inter- 
individual differences, the method for meas- 
urement of the instantaneous initial glare 
threshold was not practical for determination 
of the visual acuity threshold in given time 
intervals during glare adaptation. Therefore, 
the finest resolving power under glare adap- 
tation was not actually determined. 

All observers were, however, able to see 
the wire of 18 seconds width in its full 
length after adaptation, and it is likely that 
a somewhat thinner wire would have been 
recognized. The minimum adaptation effect 
is, therefore, 340:18 corresponding to im- 
provement of visual acuity under continued 
glare by nearly 20 times. The magnitude of 
the adaptation phenomenon is large enough 
to be of practical importance. 

The average recognition time of 15 sub- 
jects for the wire of 36 sec. width in its 
full length was 15.2 sec., with a standard 


‘ 


18 sec. width it was 32.2 sec., with a stand- 
ard deviation of +20.71. 

On the average, it takes about twice as 
long to recognize the wire in its full length 
than the ends of the wire. The interindi- 
vidual differences in the recognition time 
were considerable, as shown in the large 
standard deviations, but, in general, the 
glare adaptation is quite rapid, for most sub- 
jects being completed within one minute, 
under the conditions of the experiment. It 
is likely that brightness of the glare source 
and properties of the test object will be 
of importance. The main result, therefore, 
is the demonstration of the existence of 
adaptation to glare, which could not be pre- 
dicted from the continuous drop of light 
sensitivity under glare.* The adaptation ef- 
fect to glare is not easily compatible with 
the concept of glare being due to a photo- 
chemical retinal process and supports the 
concept of a neural component. 

An interesting phenomenon is the appear- 
ance of the ends of the wires before the full 
length is seen. This was uniformly reported 
by all subjects, and did not depend on the 
orientation of the wire. A differential re- 
gional functional sensitivity may be involved, 
perhaps due to the decrease of the number 
of cones in the visual field of six or seven 
degrees, as compared to the fovea. 

Time course as well as extent of the glare 
effect are likely to be of practical importance 


in situations where exposure to glare ex- — 


ceeds 20 seconds. A foveal adaptation effect 


ADAPTATION TO GLARE 


deviation of +7.46, and for the wire of 
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to glare was found by Schouten and Orn- 
stein,® using a revolving disc with two open 
sectors, one for exposure of the glare source 
from 0.02 to 0.2 sec., and the other for ex- 
posure of the test object for a duration of 
0.01 sec. Exposure of glare source and test 
object was separated by a short interval. The 
sensitivity was lowest at 0.05 sec. and back 
to the original level at 0.15 sec. of glare ex- 
posure, but the differences were compara- 
tively small. The experimental procedure, 
time course, extent of adaptation, and size of 
visual field in Schouten and Ornstein’s and 
in this series are so different that the adapta- 
tion phenomenon involved is probably not 
identical. 


SUMMARY 


The instantaneous deterioration of visual 
acuity, determined by means of recognition 
of fine wires, under glare recovers gradually 
during the first two minutes of continued 
glare exposure. This adaptation effect was 
estimated from the difference of the initial 
instantaneous visual acuity threshold and an 
arbitrary final threshold of 18 sec. visual 
angle which could be recognized by all 15 
subjects. It approximated an improvement 
of 20 times the initial acuity threshold. 
The adaptation effect could not be predicted 
from the continuous decline of light sensi- 
tivity under glare. There was a large range 
of individual variability in the speed of glare 
adaptation. 


The Medical School (14). 
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THE EFFECT OF IRON COMPOUNDS ON RABBIT VITREOUS* 


CATHERINE Sourre, A.B., anp W. K. McEwen, Px.D. 
San Francisco, California 


In a previous paper on simulated vitreous 
hemorrhages in rabbits,’ it was shown that 
homologous whole blood was capable of liq- 
uefying the vitreous, although there was ac- 
companying strand formation and pigment 
deposition. It seemed important to us to de- 
termine the mechanism of this liquefaction, 
as such a study might provide a simple and 
noninflammatory method of liquefying vit- 
reous. It was also of interest to investigate 
why blood does not form a fixed clot in the 
rabbit’s eye while often doing so in the hu- 
man eye. 

To attack these problems we have con- 
ducted experiments designed to identify the 
component in blood which causes this lique- 
faction and to suggest a possible mechanism 
for its action.' 


MATERIALS 
1. GLoBIN 


Globin was prepared by the method of 
Anson and Mirsky.*. Washed, laked red 
blood corpusles were cooled to O0°C. and 
added gradually to a tenfold volume of ace- 
tone containing one-percent concentration of 
HCl (also cooled to O°C.). This splits the 
globin from the heme which remains in so- 
lution. The mixture is allowed to stand two 
or three minutes and is filtered, washed with 
acetone, and dried, keeping the temperature 
near O°C. The acid denatured globin is 
ground in a chilled mortar with water until 
a maximum amount dissolves. The solution 
is then carefully treated with 0.2 N NaOH 
until a slight permanent precipitate is 


*From the Francis I. Proctor Foundation for 
Research in Ophthalmology, University of Cali- 
fornia Medical Center. Supported in part by the 
Office of the Surgeon General of the Department 
of the Army under Contract No. DA-49-007-MD- 
394, 

tA preliminary report was given before the 
Western Section of the Association for Research 
in Ophthalmology, November, 1956, San Francisco, 
California. 
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formed. The solution of native globin is 
then filtered from the denatured protein, still 
in the cold. One batch of globin was further 
purified by salting out any denatured protein 
with 40-percent saturated ammonium sul- 
fate. The native globin was then salted out 
at 50-percent saturated ammonium sulfate, 
dissolved, and dialyzed. Usually extraneous 
precipitates formed during the process and 
were removed. Final concentration was 
about 12 mg./ml., as against 135 mg. in the 
blood in the form of hemoglobin, and at- 
tempts to concentrate it resulted only in fur- 
ther denaturation. 


2. Heme 

Heme was precipitated from the acid-ace- 
tone solution (see under “Globin”) by add- 
ing twice the volume of water.* It was then 
filtered, washed with water, and suspended 
(with some dissolution) in 1.0 M K, HPO, 
to approximate the blood concentration of 
heme in the form of hemoglobin. 


3. HEMOGLOBIN PREPARATIONS 


A. Fraction II was prepared from fresh 
oxalated beef blood. The red blood cells 
were spun down, separated from the white 
cells, washed three times with 0.9 percent 
NaCl, and laked in an equal volume of dis- 
tilled water. After the stroma were separated 
by centrifugation the solution was brought 
to 50-percent saturation with a saturated 
solution of ammonium sulfate. The small pre- 
cipitate that formed was discarded and the 
solution was made to 70-percent saturated 
ammonium sulfate. The precipitate was 
washed once or twice with 70-percent satur- 
ated ammonium sulfate, dissolved, and dia- 
lyzed in the cold at least 24 hours against 
four or five changes of distilled water. The 
hemoglobin solution was then concentrated 
to its original volume by dialysis against 
polyvinyl-pyrrolidone. This solution of 


Fraction Il was made isotonic with NaCl 
prior to injection. 

B. Fraction I] was further purified by 
column chromatography on a cation ex- 
change resin, generally Amberlite IRC-50.° 
XE-64, a finer mesh form of IRC-50, was 
also used, but the hemoglobin proved to be 
more difficult to elute from this. Using a 
citrate buffer of pH 5.81, sodium ion con- 
centration 0.34M, 14 mg. of Fraction IT was 
loaded on an 18 by 180 column, or 140 mg. 
on the 45 by 230 mm. column. Running the 
buffer through at a rate of one to two ml./ 
hr. eluted most of the hemoglobin in the 
fourth and fifth hour on the small column. 
These fractions were dialyzed against dis- 
tilled water, concentrated against polyvinyl- 
pyrrolidone to their equivalent blood vol- 
ume, and used for injection. Spectrographic 
examination* showed this material to be 
hemoglobin of which 80 percent was in the 
reduced state. 


METHODS 


An amount of 0.1 ml. of material to be 
evaluated is injected with a 30-gauge needle 
into the vitreous of albino rabbits through 
the pars plana; 0.1 ml. of aqueous humor is 
withdrawn from the anterior chamber prior 
to the vitreous injection. The rabbits are 
then observed for two weeks at which time 
they are killed and the “liquidity” of the 
vitreous is estimated. This estimation is 
based on the amount of fluid which will flow 
out through a five-mm. scleral window in 
three Since the average vitreous 
weight in the rabbit eye is one gm., the 
amount liquefied may be considered as a 
fraction of the whole. 

It has been our experience that a slight 
amount of nonspecific liquefaction is associ- 
ated with a number of compounds which 
produce a slight inflammatory response in 
the vitreous. To rule out these cases we have 


seconds. 


*Courtesy of Dr. Louis A. Strait, Spectro- 
graphic Laboratory, School of Pharmacy, Univer- 
sity of California Medical Center, San Francisco. 


EFFECT OF IRON COMPOUNDS ON VITREOUS 


TABLE 1 


CONDITION OF RABBIT VITREOUS 14 DAYS 
AFTER INJECTION 


Significant 


Fraction Injected sg Liquefaction 
(0.1 ml. blood) 
more than 
0.6 liquid) 
Plasma 5 0 
Rabbit laked red cells 4 3 
Beef laked red cells 7 7 
Human laked red cells 6 1 (3*) 
Fraction II 29 23 
(8 different batches) 
Armour's hemoglobin 7 0 (6*) 
Fraction II oxidized 3 3 
(Methemoglobin) 
Fraction IT reduced 2 2 
(Hemoglobin) 
Fraction Il lyophilized 4 2 
Fraction II purified by col- 
umn chromatography 11 9 
Globin 
(conc. = 0.72 mg./ml.) 10 1 
Heme (dilute suspension) 2 0 
Cytochrome C 2 0 


* Indicates the number of eyes with a massive 
vitreous exudate. 


set the lower limit of significant liquefaction 
at 0.6. 


RESULTS AND DISCUSSION 


It can be seen from Table | that the com- 
ponent which liquefies the vitreous of rab- 
bits is associated with the saturated ammo- 
nium sulfate Fraction II of lysed red cells. 
This fraction is essentially hemoglobin and 
when it is purified by column chromatog- 
raphy there is much less strand formation 
and pigment deposit. 

Five of the eyes were completely clear or 
only slightly hazy. The state of oxidation of 
the iron has little effect. It is apparent that 
hemoglobin is responsible for the liquefaction 
of rabbit vitreous. 

Since hemoglobin is not ordinarily con- 
sidered to have lytic properties, it was felt 
that further investigation into the mecha- 
nism of its action was necessary. 

When the prosthetic group is separated 
from the protein the liquefying ability is 
lost. It should be pointed out that the sepa- 
rated components of hemoglobin, globin, 
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and heme are much less soluble than the 
parent compound and the lack of effect is 
probably due to inability to get enough ma- 
terial into the vitreous. When the heme is 
degraded further, it was found that the lytic 
ability resided in the iron molecule. Most of 
the low molecular weight iron compounds 
(ferrous and ferric ammonium sulfate, fer- 
ric chloride, ferric citrate, ferric versenate, 
ferric oxalate, and ferrous lactate) would 
liquefy the vitreous, although better results 
from the point of view of less pigment de- 
posits and strand formation were obtained 
with the organic iron compounds rather than 
with inorganic iron. 

From such results it would be plausible to 
consider that the iron activates a lytic system 
which liquefies the vitreous. The two-week 
period for this reaction to occur is in sup- 
port of such an indirect effect. The iron 
must be available in sufficient but not too 
great a quantity for a long enough period of 
time. Hemoglobin, by its breakdown in the 
vitreous, fulfills these conditions by grad- 
ually releasing iron. Cytochrome C, on the 
other hand, because it is not metabolized in 
the vitreous, does not furnish any iron. It 
diffuses out of the vitreous and leaves it 
unchanged. Inorganic iron produces consid- 
erable strand formation because of its initial 
presence in high concentration. On a mole 
for mole basis the injected hemoglobin con- 
tains about 0.8 pM of iron which is com- 


parable to the level (0.4 4M) at which the low 
molecular weight organic iron compounds are 
effective. 

Preliminary experiments seem to show 
that this mechanism holds only for the rab- 
bit and not for the cat or dog. 

Other inorganic and organic compounds 
were injected into the vitreous. Of the in- 
organic ions (copper, gold, cobalt, manga- 
nese, zinc, aluminum, and ruthenium), only 
copper produced hyuefaction. Copper, either 
in the ionic form ur complexed with glycine, 
produced a clear liquefaction which was ac- 
companied by almost complete destruction 
of the retina. 


SUMMARY 


The component in blood responsible for 
liquefaction of rabbit vitreous bodies ap- 
pears to be the iron molecule. 

If iron is present in proper concentration 
for a long enough period of time, liquefac- 
tion results. Hemoglobin and certain organic 
iron compounds fulfill these conditions. The 
iron hypothetically activates a lytic system 
which causes the liquefaction of the rabbit 
vitreous. This is not a general mechanism 
but seems restricted to rabbit vitreous. 

Only copper, of several other ions tested, 
produces liquefaction, but this is accom- 
panied by retinal damage. 

University of California 

Medical Center (22). 
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In nonendemic temperate zones leprosy 
is rarely seen.’ Since 1900, only 14 cases 
have been recorded in The Johns Hopkins 
Hospital files. In only one of these was an 
ophthalmic consultation obtained and this was 
for an unrelated fundus lesion. A review of 
the clinical records of these patients, how- 
ever, suggests that leprous ocular involve- 
ment was present in several of the other 
cases. There was certainly a low index of 
suspicion for leprous eye lesions ; moreover, 
the patient may be first seen with the late 
manifestations of ocular leprosy. The clas- 
sical signs of the disease are frequently 
absent. The examination of the eyes at this 
stage would not suggest the underlying 
cause. The following case of hitherto un- 
diagnosed advanced lepromatous leprosy is 
therefore presented to illustrate some of the 
features of ocular leprosy and to emphasize 
the granulomatous ocular changes which are 
typical in the advanced disease. 


F. W., J.H.H. #759656, a 58-year-old white 
man, native of Texas, complained of blurred vision 
for two years. For the year preceding admission, 
he had been treated with local and systemic corti- 
coids for a bilateral granulomatous uveitis. 

The family history was noncontributory. The 
past history disclosed the following features. The 
patient had daily contact with a group of Chinese 
laborers during 1917. For 30 years, he had a per- 
forated septum attributed to surgical trauma. For 
at least 20 years, he suffered generalized paresthe- 
sias with anesthetic areas over his extremities. For 
as long as he could remember he said his eyes had 
been red. 

General physical examination showed a dry and 
scaly skin with patches of depigmentation, ery- 
thema, and necrosis. Elsewhere there were areas of 
atrophy and scarring. There were several sub- 
cutaneous nodules along the lateral aspect of the 
left upper arm and dorsum of the right fourth 
finger. A perforated nasal septum and epistaxis 


*From the Wilmer Ophthalmological Institute 
of The Johns Hopkins Hospital. I wish to express 
my appreciation to Chapman H. Binford, M.D., 
Chief of the Laboratory of Investigation of Lep- 
rosy at the Armed Forces Institute of Pathology, 
for his consultation. 
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associated with a maxillary sinusitis were present. 
Neurologic examination disclosed a generalized hy- 
pesthesia to pain, touch, and temperature. There 
was thickening of the ulnar nerves associated with 
atrophy of the intrinsic hand muscles. 

Ocular examination showed the right vision re- 
duced to hand movements and the left vision 20/70. 
The lids, cilia, lacrimal apparatus, and extraocular 
movements were normal. There was intense hyper- 
emia of the episcleral tissues and bulbar conjunc- 
tiva. The corneas of both eyes showed superficial 
peripheral opacities which resembled an advanced 
arcus. In the superior quadrants of both corneas, 
there were superficial nebulas. There was moderate 
corneal edema. Both anterior chambers were half 
filled with a greasy purulent exudate. The keratic 
precipitates were of the mutton-fat variety. Koeppe 
nodules were numerous and a stromal nodule was 
noted in the left iris. There were extensive an- 
terior and posterior synechias and secondary lens 
changes in both eyes. The right fundus could not 
be seen. Poor visualization of the left fundus dis- 
closed no abnormalities. The tension in the right 
eye was 72 mm.Hg; in the left eye 55 mm.Hg on 
the Schigtz scale. Under Diamox and mydriatics 
the tension of the left eye fell to normal. The 
tension of the right eye yielded to paracentesis, 


Fig. 1 (Sears). Leprous iritis. Dense bacillary infil- 
trates and necrosis (Kenyoun stain, 1,000). 
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iridectomy, and irrigation of the anterior chamber. 

The usual laboratory and sensitivity studies were 
unrevealing. Material for biopsy was then obtained 
from the iris, subcutaneous nodules, and nose. 
These tissues all showed an infiltrative granuloma- 
tous reaction with numerous acid-fast bacilli, char- 
acteristically arranged in packet fashion, both in- 
tra- and extracellularly (figs. 1, 2, and 3). 


One of the most striking features of ocu- 
lar leprosy is the predilection of the disease 
process for the anterior ocular segment.** 


AY 


Fig. 2 (Sears). Subcutaneous 
nodule. Diffuse infiltration of lepra 
bacilli, intra- and _ extracellular 
(Kenyoun stain, x 980). 


Only rarely are bacilli or lesions found pos- 
terior to the ciliary body. The early clinical 
manifestations are an episcleritis, secondary 
conjunctivitis, and superficial keratitis. As 
the disease progresses, the corneoscleral roll 
develops from the early limbal lesion which 
spreads round the cornea, posteriorly into 
conjunctiva and sclera, and anteriorly into 
the corneal stroma. Still later the uveal tract 
is involved. The iritis is often characterized 


Fig. 3 (Sears). Scrapings from nasal mucosa. A packet of lepra bacilli (Ziehl-Neelson stain, 980). 
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by miliary lepromas, small almost peduncu- 
lated nodules on the anterior iris surface. 
DeBarros® and Elliot* describe a more dif- 
fuse type of reaction as well, marked by 
edema of the iris and gelatinous exudate. 
Finally the full-blown granulomatous uveitis 
evolves. 

Elliot’s analysis* of the pathogenesis of 
leprous eye lesions indicates that the nodular 
type of uveitis occurs after the leprous pa- 
tient has harbored the bacillus in the tissues 
for at least 10 years. The subsequent evolu- 
tion of the advanced granulomatous uveitis 
requires still more time. Those who have 
had experience observing the early develop- 
ment of the disease among infant and adoles- 
cent contacts® stress microscopic changes in 
the limbal capillary bed, perineural changes 
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in the corneal nerves,’ and wispy fibrinous 
exudates on the iris. 

In this particular case of histologically 
proven leprous uveitis, there was evidence of 
a previous longstanding superficial keratitis 
and scleritis. After a prolonged assault, the 
anterior portion of the uveal tract was 
affected. Finally the disease took the form 
of a granulomatous uveitis with Koeppe 
nodules, edema of the iris, and a marked 
exudative reaction. Thus, the clinical pic- 
ture in this late stage masked the character- 
istic leprous lesions. Although there were 
elements suggestive of ocular leprosy, not un- 
til systemic changes were uncovered, a biopsy 
obtained, and the bacilli demonstrated was the 
final diagnosis reached. 


The Johns Hopkins Hospital (5) 
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The vitreous body consist of two parts: 
the vitreous humor and the insoluble residue. 
The vitreous humor has been found to con- 
tain proteins, albumin, and globulin.***** 
The insoluble protein is composed mainly of 
a collagenlike The insoluble 
protein residue contains carbohydrate, 
whereas, hexosamine has not been found.** 
In addition to the proteins already men- 
tioned, hyaluronic acid and particularly the 
interrelation of hyaluronic acid and collagen, 
are supposed to be significantly important 
for the gel properties of the vitreous body.” 


* From the Ophthalmic Department of the Cen- 
tral Finland Regional Hospital. 


INVESTIGATIONS ON THE STRUCTURE OF THE VITREOUS 
BODY BY ULTRASOUND* 


Arvo OxKsaLa, M.D., AND ANTTI LEHTINEN 
Jyviskylé, Finland 


It has also been found that the vitreous 
fibers and one or more polysaccharides as- 
sociated with them, which contain approxi- 
mately equal amounts of glucose and galac- 
tose, are responsible for the physicochemi- 
cal properties of the vitreous.* Furthermore, 
a certain amount of a polyuronide which can 
be separated by incubation from hyaluroni- 
dase is associated with the fibers.® 

In recent years the insoluble protein has 
been investigated by phase-contrast and elec- 
tronic microscope and found to contain 
various fibers,”*?* hyaloid membranes, and 
sheets of fine fibrous material.** These 
fibers have been seen in the vitreous of the 
cow, the ape, and man. Also when explor- 
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Fig. 1 (Oksala and Lehtinen). The ultrasonic 
apparatus with the interferometer at the left. To 
the right the crystal is seen at the end of the 
cable. 


ing the living eye by slitlamp, it is possible 
to distinguish fine fibers and mem- 
branes.****** The vitreous body has, there- 
fore, proved to be of a highly differentiated 
structure, both macroscopically and micro- 
scopically, an opinion which was advanced 
by numerous investigators as early as during 
the last and at the beginning of the present 
century. 

In a previous paper of ours," in which we 
studied the velocity of the sound in the 
vitreous of a bovine eye, we noted that a 
broken vitreous was not homogeneous 
acoustically. By means of the ultrasonic 
equipment, feeble echoes from certain di- 
rections in the interior of the vitreous could 
be registered on the scale of the Brown tube. 
In the study, we have primarily investigated, 
by means of an ultrasonic apparatus, the 
acoustic properties of both unbroken and 
damaged vitreous bodies, which might permit 
us to gain some new knowledge about the 
structure of the vitreous. 


RESEARCH EQUIPMENT AND MATERIAL 


For our investigations we used the West- 
German ultrasonic equipment constructed by 
Dr. J.u.H. Krautkramer, Gesellschaft fiir 
Elektrophysik, Kéln, which was originally 
intended for testing of materials in the metal 
industry (fig. 1). The photograph shows the 
research equipment on the right with the 


searching unit at the end of the cable. To 
the left the interferometer is seen which 
we have used in our studies on the velocity of 
sound. The mechanism of action of this equip- 
ment has already been described in detail by 
Mundt and Hughes,*® as well as by Oksala 
and Lehtinen.” 

The subject of our research was the vitre- 
ous of the bovine eye. The eyes were ex- 
amined shortly after slaughtering. It has not 
been possible to obtain a normal vitreous 
body of the human eye for this investigation. 
For several reasons the vitreous of the enu- 
cleated eye proved unsuitable, chiefly on ac- 
count of its extensive pathologic changes. 
The vitreous of the bovine eye is anatomi- 
cally similar to that of the human eye,"* but, 
owing to its larger size and higher viscosity, 
it is a better subject for research with the 
ultrasonic apparatus than the vitreous body 
of the human eye. 


METHODS OF RESEARCH 


The structure of the vitreous in the bovine 
eye was investigated by means of ultrasound 
in two different environments: (1) in the 
test tube and (2) while the vitreous was 
contained in the eye, in situ. 

For the test-tube studies the vitreous, 
together with the lens, was carefully de- 
tached from the eye without breaking. 
Thereafter the lens and capsule, still adher- 
ing to the vitreous and the pigment of the 
ciliary body which was detached from its 
base, were removed from the vitreous by 
snipping off with scissors. The perfectly 
transparent vitreous was decanted into a 
wide test tube and the same amount of dis- 
tilled water was added. Particular attention 
was paid to the absence from the test tube 
of visible impurities or air bubbles. The 
vitreous and the water were clearly dis- 
tinguishable from each other in the test tube, 
the vitreous, being heavier, lay on the bot- 
tom. After these preparations, we placed a 
4.0 Mhz searching unit with a diameter of five 
mm. against the surface of the water. With a 
view to eliminating disturbances and height- 
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ening sensitivity, the searching unit was 
plated with silver. We took photographs of 
the echoes which were traced on the scale 
of the Brown tube. 

The vitreous in situ was studied as fol- 
lows: 

Shortly after slaughtering, a round hole, 
a window with a diameter of five mm., was 
made, exercising all care, in the sclera of 
the undamaged bovine eye, at first on the 
equator and later through the posterior wall 
in the vicinity of the papilla, the penetra- 
tion of the hole being as far as the vitreous. 
A five-mm. searching unit with silver casing 
was then placed alternately against these 
windows, taking care not to break the vitre- 
ous, and photographs were made of the echo 
tracings visible on the scale. We then broke 
up the vitreous, by projecting through the 
window a four-mm. wide steel plate into the 
center of the vitreous, and turning it around 
a few times. The vitreous which had been 
broken in this manner was again examined 
with the searching unit through the windows 
in the sclera, and photographs were taken 
of the tracings obtained. 


RESULTS 


1. The vitreous placed in the test tube 
rapidly developed a slight opacity which 
seemed to be composed of thin fibers. This 
opacity was best visible on the border be- 
tween the water and the vitreous but it could 
also be seen deeper down within the vitre- 
ous. 

Figure 2 illustrates the echoes obtained 
when the five-mm. searching unit was placed 
against the surface of the water. The area of 
the distilled water did not yield any echoes 
but the vitreous on the bottom of the tube 
emitted clear, low echoes. In our control 
investigations with a test tube entirely filled 
with water, we failed to elicit any echoes. 
The departure echoes seen on Figure 2 in the 
first part of the distilled water are due to 
the structure of the apparatus. 

The echoes emitted by the vitreous were 
elicited best by studying them with the so- 
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Fig. 2 (Oksala and Lehtinen). Illustrating the 
echoes obtained when the vitreous was placed in 
the test tube and distilled water was poured on it. 
Slight but clear echoes were obtained only from 
the area of vitreous lying at the bottom of the 
test tube. 


called “depth magnifier,” “Tiefenlupe” 
(fig. 3). In Figure 3, only the short remain- 
ing part of the distilled water is seen, which, 
as well as all the other part of it, did not 
emit echoes. Instead, a higher echo is clearly 
seen in the place marked by the arrow, the 
borderline between water and vitreous. The 
other echoes produced by the vitreous body 
are seen as numerous peaks of different 
height, whose position and height vary to a 
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Fig. 3 (Oksala and Lehtinen), Echoes of the 
vitreous produced when examined by the “depth 
magnifier.” On the border line between water and 
vitreous, marked by the arrow, is seen a higher than 
usual echo emitted by the vitreous. 
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Fig. 4 (Oksala and Lehtinen). The undamaged 
vitreous was examined in situ through a scleral 
window at the equator. The vitreous proved to be 
acoustically homogeneous. 


restricted degree according to the move- 
ments of the searching unit and of the vitre- 
ous. 

2. When examining the undamaged vitre- 
ous in situ through the scleral window situ- 
ated on the equator, the echoes illustrated on 
Figure 4 were obtained; that is, only the 
departure echoes originated by the crystal 
and the echoes emitted by the opposite eye 
wall. The vitreous itself was not found to 
produce echoes. 

When the searching unit was placed 
against the scleral window in the vicinity 
of the papilla, the echoes traced on Figure 
5 were obtained. Since in this examination, 
performed almost in the axial direction, the 
eye became more compressed than in the 
former investigation, the area of research 
of the vitreous was much shorter. 

In Figure 5, the vitreous is restricted to 
the area marked by the arrows. The de- 
parture echoes seen on these figures are 
again due to the apparatus itself. The echo 
representing the farther limit of the vitreous 
is generated on the border surface of the 
vitreous and the lens. Under ultrasonic ex- 
amination, the undamaged vitreous was 
found to be acoustically homogeneous. 

After we had broken the vitreous up in 
the manner already described by a thin metal 


Fig. 5 (Oksala and Lehtinen). The undamaged 
vitreous has been studied through the scleral win- 
dow in the vicinity of the papilla. Echoes could not 
be obtained from the vitreous area marked by 
arrows. The echoes seen in the first part of the 
vitreous are due to the searching unit itself. 


plate, we conducted a new investigation with 
the ultrasonic apparatus, but this time only 
through the scleral window on the equator. 
Figure 6 shows the echoes then obtained by 
us. On Figure 6, slight but clear echoes 
could be distinguished in the middle of the 
vitreous and in its posterior part. The posi- 
tion and height of these echoes varied some- 
what according to the movements of the 
crystal and of the vitreous. Sometimes these 
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Fig. 6 (Oksala and Lehtinen). The mechanically 
broken vitreous has been examined in situ through 
the scleral window at the equator. In the central 
and end parts of the vitreous slight but clear 
echoes are seen at the places marked by the arrows. 
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echoes were as much as twice as high com- 
pared to those shown on Figure 6. 


DISCUSSION 


In recent years have appeared several 
studies on the therapeutic use of ultrasound 
in eye diseases and on the changes which it 
brings about in various parts of the eye. On 
the other hand, the diagnostic application of 
ultrasound in ophthalmology has scarcely 
been studied at all. 

Mundt and Hughes” found that use can 
be made of ultrasound in the diagnosis of 
tumors within the eye. Oksala and Leh- 
tinen**-** have confirmed this and noted, 
moreover, that retinal detachment can be 
diagnosed by means of the echo emitted by 
the detached retina, also that its site and 
height can be determined even if the eye- 
grounds cannot be seen for some reason or 
other. These investigators have also found 
that ultrasound can detect and localize with 
an accuracy of approximately two or three 
mm. even small foreign bodies within the 
eye, whether it is possible to visualize them 
roentgenologically or not. Perhaps in the 
future we shall use parallel investigations 
by roentgen and ultrasound to locate foreign 
bodies inside the eye. On the basis of the 
studies of Oksala and Lehtinen it is further 
possible to carry out by means of ultrasound 
accurate measurements of the living eye and 
to diagnose rupture of the sclera even when 
it cannot be seen with the naked eye, slit- 
lamp, or through the ophthalmoscope. 

In the study now presented we have for 
the first time used ultrasound in investigat- 
ing the structure of the eye. The vitreous 
body, being optically and acoustically fairly 
homogeneous and moreover clearly delimited 
by its terminal surfaces, seemed to lend it- 
self quite naturally as an object of research. 
The round shape of the eye also helped in 
the examination of the vitreous. The vastly 
different conceptions of the structure of the 
vitreous body still appearing in the literature 
proved a further incentive to this study. 
The experimental results reported by us 
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support in our opinion the point of view 
that the vitreous has its own fine micro- 
and macro-structure. An undamaged and 
healthy vitreous body is acoustically homo- 
geneous to such an extent that echoes 
emitted by it cannot be traced by our ultra- 
sonic equipment. But if we break up the 
vitreous, as we did in our experiments, either 
by pouring it into a test tube or by a me- 
chanical process, the vitreous becomes acous- 
tically much less homogenous and emits 
numerous echoes traced on the scale of the 
Brown tube. 

Possibly by breaking the vitreous up in 
the manner described we produce in it an 
accumulation of thin fibers which are al- 
ready capable of emitting echoes through 
the ultrasonic apparatus. This possibility 
may also be indicated by the observation that 
there is a constant variation in the localiza- 
tion and height of these small echoes on the 
scale. We have presumed these changes to be 
due to the circumstance that the ultrasonic 
waves touch upon these fiber accumulations 
from different directions, always according 
to the movements of the vitreous and of the 
searching unit. 

These experimental observations might 
also have some clinical significance. It is 
known that several operators inject air or 
sodium chloride into the vitreous in connec- 
tion with the operation for retinal detach- 
ment. If we accept the opinion that the vitre- 
ous has a very fine internal structure, dam- 
age to which easily leads to irreversible 
structural changes, the injection of air or 
sodium chloride would be a more or less 
serious trauma. Such a trauma could easily 
produce, by tearing of the fibers and their 
accumulation, opacities of the vitreous and 
disorders of its internal metabolism. 


SUMMARY 


We have examined the acoustic properties 
of the vitreous in the bovine eye, as well as 
its structure, by means of an ultrasonic ap- 
paratus. The undamaged vitreous of the bo- 
vine eye proved to be acoustically homo- 
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geneous. When the vitreous was broken by vitreous body. By way of a clinical conclu- 
two procedures—(1) by pouring it into a_ sion, we advance the opinion that injection 
test tube and (2) by treating it mechanically of air or sodium chloride into the vitreous, 
with a metal plate—it was possible to ob- sometimes practiced in the course of opera- 
tain tracings on the scale of the Brown tions for retinal detachment, may be a 
tube of numerous slight echoes from within serious trauma, leading to persistent opacity 
the vitreous. We assume that these slight of the vitreous and producing disorders in 
echoes originate as a result of the breaking _ its internal metabolism. 

up and accumulation of thin fibers in the Central Finland Regional Hospital. 
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A STUDY OF THE ELECTROCARDIOGRAPHIC ALTERATIONS* 


OCCURRING DURING OPERATIONS ON THE EXTRAOCULAR MUSCLES 


Jesus Ruope, M.D., Epwarp Grom, M.D., ABeLarpo Cruz Bayares, M.D., 
A. M.D., Micuet A. Caprices, M.D., anp C. Rivas, M.D. 


The literature on ophthalmology frequently 
mentions cases of cardiac arrest and other 
myocardial disturbances during eye opera- 
tions, particularly in those affecting the ex- 
traocular muscles, Not having observed simi- 
lar accidents in our practice, we decided to 
perform a clinical and experimental study of 
the problem. 

The physiopathologic explanation of these 
accidents is based on the action of the oculo- 
cardiac reflex induced by maneuvers on the 
extraocular muscles or by pressure on the 
eyeballs. 

The oculocardiac reflex was first described 
in 1908 independently by Bernard Aschner' 
of Vienna and Giuseppe Dagnini* of Bo- 
logna. 

The afferent pathway of the reflex consists 
in fibers which course with the ciliary nerves 
and the ophthalmic branch of the V nerve 
to the gasserian ganglion, then to the main 
sensory nucleus of the trigeminal in the floor 
of the IV ventricle ; direct supranuclear fibers 
join this nucleus with the cerebral cortex 
passing through the lemniscus medialis. Stim- 
ulus reaches the nucleus of the X nerve and 
the efferent impulses are conveyed by fibers 
of the vagus to the depressor nerve which 
ends in the muscular tissue of the heart 
(fig. 1). The oculocardiac reflex is classically 
elicited by pressure on the eyeballs which 
rises excitatory impulses in the cardio-inhibi- 
tor center thus producing: 

1. Slowness of the rate of the sinus 
rhythm (negative chronotropic effect). 


* From the Clinic of Ophthalmology, the Clinical 
Laboratory and Ophthalmic Research Department, 
Universidad Central de Venezuela, the Electro- 
cardiographic and Cardiovascular Research Depart- 
ments, National Center of Cardiology, and the 
Hospital Vargas. Presented at the IV Interim 
Congress of the Pan-American Association of 
Ophthalmology, New York, April, 1957. 
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2. Depression of the intracardiac conduct- 
ing system (negative dromotropic effect). 

3. Depression of the myocardiac contrac- 
tility (negative inotropic effect). 

As a consequence, bradycardia induced by 
the oculocardiac reflex might have its origin 
in: 

1. Decrease of the ability of the sinus to 
stimulate impulses. 

2. Idioventricular automatism created in 
an ectopic focus. 

According to Sabena and Postelli® the fol- 
lowing types of oculocardiac reflex may be 
distinguished: 

1. Normal oculocardiac reflex: Reduction 
of eight to 10 beats per minute in the rhythm 
rate. 

2. Positive oculocardiac reflex: Reduction 
of more than 10 beats per minute in the 
rhythm rate. This is the characteristic vago- 
tonic response. 


HEART 


Fig. 1 (Rhode, et al.). Scheme of oculocardiac 
reflex. (Arrow) Reflex’s pathways. 
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3. Inverted oculocardiac reflex: Increasing 
of the heart rhythm. This is the characteristic 
sympatheticotonic response. 

4. Absent oculocardiac reflex: It is seen in 
adults under normal physiologic conditions. 
As it is known, the oculocardiac reflex occurs 
less frequently in adults and it has been 
claimed by some authors that the reflex may 
be observed only in 50 percent of the sub- 
jects. Its occurrence decreases with age and 
becomes very rare in elderly people. In 
youngsters under 15 years of age the reflex 
is positive in about 90 percent of the cases. 

There is a difference of opinion among 
authors regarding the time of compression 
required to elicit the reflex. Some of them be- 
lieve that 10 seconds is enough, as stated in 
the classic technique of Dagnini, but others 
extend the compression for a period of five 
minutes. Nevertheless, it is generally accepted 
that the oculocardiac reflex is apparent after 
15 to 20 seconds, Just the opposite is the 
observation of Merigot de Trigny* who 
claims that the reflex acts suddenly but be- 
comes evident only after a latent period of 
two to three hours or less. 

Without going into physiopathologic con- 
siderations about the oculocardiac reflex but 
taking only its cardiologic aspect, we shall 
make some observations on the subject as 
presented in the literature. 

Merigot de Trigny* claims that general 
reaction manifestations accompanied by the 
oculocardiac reflex are seen very frequently 
in primary acute glaucoma. Sometimes these 
disturbances are the rule. The same author 
asserts that the reflex can be seen as a result 
of retrobulbar and subconjunctival hemato- 
mas, during enucleations, operations for 
squint, subconjunctival injections, and so 
forth. 

Sorenson and Gilmore® mentioned recently 
a case of cardiac arrest in a girl, aged 13 
years, as a result of manipulation of the 
medial rectus. They have auscultated the 
heart and controlled the pulse during opera- 
tions for squint in 17 cases and they could 
observe bradycardia in 16 patients, seven of 
whom also had premature beats and one case 
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suffered ventricular fibrillation. They con- 
cluded that such unexplained accidents occur- 
ring during operations for squint could be 
attributed to myocardiac disturbances due to 
impulses originated by excessive traction on 
the medial and lateral recti, 

In their bibliography on cardiology Land- 
man and Ehrenfeld* have published a case 
of ventricular fibrillation due to pressure on 
the eyeball. 

As stated before, we have not observed in 
our practice any case of cardiac arrest during 
eye operations. 

We have divided our work in two parts: 
(1) Clinical observations; (2) experiments 
on dogs. 


1. CLINICAL OBSERVATIONS 
MATERIAL AND METHOD 


We have collected electrocardiograms in 13 
patients, before, during, and after surgery, 
with a total of 14 operations (since one of 
the cases operated upon was for squint in 
both eyes). Ten of these cases were in males, 
three were in females. Two cases and three 
eyes were operated upon for squint by retro- 
placement of the medial recti and resection of 
the lateral recti. Eleven cases were enucleated 
for different diseases. The average age was 
38.4 years, varying from 11 to 88 years. 
Seven patients were under 25 years of age 
and the other six were older. The electro- 
cardiographic tracings were recorded at the 
following times: 


1. Preoperative. (a) Before the anes- 
thesia; (b) after the anesthesia. 

2. When pulling the conjunctiva. 

3. During the section of the conjunctiva. 

4. When pulling each muscle. 

5. During the section of each muscle. 

6. During the section of the optic nerve 
in those cases requiring neurotomy. 

7. During compression of the orbit, but 
only in cases of enucleation. 

8. In the immediate postoperative period. 


In 13 operations the electrocardiograms 
were recorded in Lead IT. Lead III was used 
in one operation. 


; 
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Fig. 4 (Rhode, et al.). Findings in Case 7. 
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Fig. 5, Part I (Rhode, et al.). Findings in Case 8. 


Anesthesia was given as follows: 

1. Topical two-percent cocaine solution 
and retrobulbar injection with five-percent 
Atoxicocaine-Adrenalina (six cases). 

2. Topical two-percent cocaine solution 
and subconjunctival injection with five-per- 
cent Atoxicocaina-Adrenalina up to the end- 
ing of the muscular section, followed by 
retrobulbar injection with five-percent Atoxi- 
cocaina-Adrenalina given just before the 
neurotomy (one case). 

3. Topical two-percent cocaine solution 
and subconjunctival injection with five-per- 
cent Atoxicocaina-Adrenalina up to the end 
of the muscular section, followed by gen- 
eral anesthesia with 2.5-percent pentothal 
(two cases). 

4. General anesthesia with 2.5-percent 
pentothal (two cases). 
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Fig. 5, Part II (Rhode, et al.). Further findings 
in Case 8 


5. General anesthesia induced with 2.5- 
percent pentothal, intubation and mainte- 
nance of the anesthesia with ether and ni- 
trous oxide (two cases). 

As preoperative medication, 25 mg. of 
Largactil were given intramuscularly to 11 
patients the day before operation followed 
by an additional dose of 25 mg. the day of 
the operation. In two cases in which general 
anesthesia was administered, the preopera- 
tive medication was sodium seconal and 
atropine. Curare (Tecurin, three mg.-Anec- 
tina) was also given to these cases, 

The results obtained are summarized in 
Table 1. 
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TABLE 1 
SUMMARY OF CASES 


Case # Initials Sex History # Diagnosis Operation 
M 51084 Convergent strabismus, R.E. O.D.: MR Retroplacement 
LR Resection 


O.S.: MR Retroplacement 


&. F 51186  Phthisis bulbi, L.E. Enucleation, O.S. 


M 51376 Secondary absolute glaucoma, L.E. E OS. 


172 Absolute glaucoma, O.D. Seation, 0. D. 


F 
P. F 51514 Absolute glaucoma, O.S. Eaucleation, OS. 


I. R. M 51529 Atrophia dolorosa, O.S. Enucleation, O.S. 


Secondary absolute glaucoma, O.S. Enucleation, O.S. 


Panophthalmitis, O.S. Enucleation, O.S. 


LI. R. M 52440 Phthisis bulbi, O.S. Enucleation, OS. 


- M 52524 Absolute glaucoma, O.D. lez ation, O.D. 

M 52522 Panophthalmitis, O.S. Rauclation, OS. 

O.R. M 52802, Atrophia dolorosa, O.D. Enuc leation, OD. 
52987 Concomitant st strabiomes, OU. Retropl: acement medial vectun tus; 


resection lateral rectus 


1. Tachycardia was present in nine cases 
when general or local anesthesia was admin- 
istered (emotional). 

2. Alterations of the rhythm: three cases 
treated with local anesthesia (disturbances of 
auriculoventricular conduction, nodal rhythm, 
and nodal escapes with auricular arrest). 
Two cases treated with general anesthesia 
(nodal rhythm). 

3. Positive oculocardiac reflex: four cases 
treated with local anesthesia (total nine 
cases). Two cases treated with general anes- 
thesia (total six cases). One case to be dis- 
cussed: with positive oculocardiac reflex un- 
der local anesthesia the reflex disappeared 
when general anesthesia was applied. 

4. No alterations: four cases treated with 
local anesthesia. Two cases treated with gen- 
eral anesthesia. 


Anestiess@ 


Discussion Fy 66. Case Pressure on the orbit 


The results of our experiments show that Fig. 6 (Rhode, et al.). Findings in Case 9, 
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TABLE 2 


ELECTROCARDIOGRAPHIC STUDY 


Electrocardiograms 


Topic 2% cocaine solution. 
Retrobulbar with 5% atoxi- 
cocaina-adrenalina 


a. Control tracing: shows marked vagotony 

b. Under local anesthesia the rhythm rate increases from 68 
to 113 beats per minute 

c. When pulling the conjunctiva the rhythm remains in 
about 100 beats per minute; P wave is absent (possible auric- 
ular arrest). The last fast complex is preceded by a P wave 
with normal characteristics but P-R segment shortens 

d. Shows the changes induced by the traction of rectus 
muscle. It may be seen that the P-R segment shortens in the 
#1 and 2 complexes up to its fusion with QRS thus slurring the 
R upstroke (#3 and 4 complexes) similarly as it is observed in 
Wolf-Parkinson-White cases.—P wave is absent in #5, 6 and 7 
complexes. The rhythm rate is not modified (fig. 2) 


88 Topic 2% cocaine solution. 


Retrobulbar with 5% atoxi- 
cocaina-adrenalina 


“A” is the control tracing in Lead 1. When the conjunctival 
anesthesia is injected a Wolf-Parkinson-White becomes pres- 
ent and the rhythm rate decreases from 75 to 63 beats per 
minute. The last fast complex, which is marked with an arrow, 
has the same characteristics as the control tracing and is not 
preceded by P wave. “C”’ and “‘D” were recorded during trac- 
tion of the conjunctivas and do not show any changes in refer- 
ence to B; some complexes simulate the morphology of WPW; 
in others there is the shortening of P-R (latest two); the 
former ones show P wave absent (fig. 3) 


Topic 2% cocaine solution. 
Retrobulbar with 5% atoxi- 
cocaina-adrenalina 


No alterations 


Topic 2% cocaine solution. 
Retrobulbar with 5% atoxi- 
cocaina-adrenalina 


Tachycardia 


Topic 2% cocaine solution. 
Retrobulbar with 5% atoxi- 
cocaina-adrenalina 


Tachycardia 


Topic 2% cocaine solution. 
Subconjunctival _ injection 
with 5% atoxicocaina-adren- 
alina. No retrobulbar injec- 
tion but general anesthesia 
with pentothal just before 
neurotomy 


Control tracing shows tachycardia. Bradycardia was devel- 
oped at the time of every operative step. Pressure on the 
eyeball or on the orbital vertex did not produce any modifi- 
cation 


Topic 2% cocaine solution. 
Subconjunctival injection 
with 5% atoxicocaina-adren- 
alina. No retrobulbar injec- 
tion but general anesthesia 
with 2.5% pentothal just be- 
fore neurotomy 


Bradycardia was developed when pulling every muscle. Slight 
Bradycardia appeared by compression of the orbital vertex. 
Nodal rhythm (fig. 4) 


Topic 2% cocaine solution. 
Subconjunctival _ injection 
with 5% atoxicocaina-adren- 
alina. After section of all 
muscles retrobulbar injec- 
tion with 5% atoxicocaina- 
adrenaline was given 


a. Control tracing. 

b. Subconjunctival anesthesia: tachycardia of 150 beats 
per minute is developed. 

c and d. Bradycardia is developed when pulling the recti 
muscles. In “E”’ a nodal escape is marked with an arrow. 

f. Retrobulbar anesthesia. 

g and h. These tracings were successively recorded during 
section of the optic nerve and pressure on the orbit; a moder- 
ate bradycardia may be appreciated (fig. 5) 


General anesthesia with 2.5% 
pentothal 


Tachycardia. Positive oculocardiac reflex (fig. 6) 
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TABLE 2 (Continued) 


Case # ass Anesthesia Electrocardiograms 
10 63 Topic with 2% cocaine solu- a. Control tracing. 


tion. Retrobulbar injection b. After the anesthesia and during the pull of the SR there 
with 5% atoxicocaina-adren- are Bradycardia and a nodal escape or lower auricular (second 
alina tracing) 

c. Orbit compression elicit bigeminy rhythm caused by 
auricular premature beats (fig. 7) 


General anesthesia with 2% Tachycardia. Symptoms of subendocardial lesion of the left 


pentothal ventricle appeared. Traction on the ocular muscles the same 
as orbital pressure “‘D") developed inferior nodal 
rhythm and sinoauricular block with nodal escape. (Arrow in 
“D,” fig. 8) 
12 16 Induction with 2.5% pento- Any changes were elicited by the different ocular maneuvers 


thal. Injection of 3 mg. te- (fig. 9) 
curin. Intubation and main- 
tenance of general anesthesia 
with ether and nitrous oxide 


13 14 Induction with 2.5% pento- Tracing “B” was recorded during traction of the Recti mus- 
thal. Injection of Anectina. cles; it shows absence of P wave and slowness of the rhythm 
Intubation and maintenance from 125 to 100 beats per minute (fig. 10) 

of general anesthesia with 

ether and nitrous oxide 


TABLE 3 
RESULTS 


Case # Local Anesthesia General Anesthesia 


1 Tachycardia. Alterations of PR 


No alterations 


Tachycardia. No alterations of electro- 
cardiogram deflections 


Tachycardia. No alterations of electro- 
cardiogram deflections 


5 Tachycardia. No alterations of electro- 
cardiogram deflections 


6 Tachycardia. Positive oculocardiac reflex Negative oculocardiac reflex 


7 Positive oculocardiac reflex. Disturbances Disturbances of rhythm (nodal rhythm) 
of rhythm (nodal rhythm) 


Tachycardia. Positive oculocardiac reflex 


9 Tachycardia. Positive oculocardiac reflex 


10 Positive oculocardiac reflex. Disturbances 
of rhythm (nodal escape) 


il Tachycardia. Disturbances of rhythm (nodal rhythm) 


No alterations 


Tachycardia. Positive oculocardiac reflex 
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Cc. Case (0. Pressure on the OF 


Fig. 7 (Rhode, et al.). Findings in Case 10. 


tachycardia was present in 61 percent of the 
cases. It developed in all cases during the ap- 
plication of general or local anesthesia. This 
fact leads us to think that emotional fac- 
tors are responsible for its production. 


+++ 


+— + + 


Fig. Case Treetion of 1.2. 


Fig. 8 (Rhode, et al.). 


Erg § ©. Case treated 


Findings in Case 11. 
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Fig. 9, Part I (Rhode, et al.). Findings in Case 12. 
Fig. ©. Casati Conjunctival aneshes/@BFig. E Case Pressure on the or6/t. 


Fig. Casel2 Traction of W.R 


a 


in Case 12. 


In 44.44 percent of the cases treated with 
local anesthesia, the different operative ma- 
neuvers did not produce any change, while 
with general anesthesia there were no 
changes in 33.33 percent of the cases. 

The oculocardiac reflex was positive in 
44 percent of the cases treated with local 
anesthesia as well as in 33 percent of the 
cases in which general anesthesia was ap- 
plied. 

It should be noted with regard to the 
oculocardiac reflex that one case registered 
positive when local anesthesia was applied 
but disappeared as soon as general anes- 
thesia was given. 

Rhythm disturbances were observed in five 
cases of the whole group and the percentage 
(33 percent) was the same for cases treated 
with local or general anesthesia. 
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Fig. 9, Part II (Rhode, et al.). Further findings 


Fg. 9 | Traction of 


4-9 J. Case 1% Section of optic nerve 


Fig. QW. Pressure on the ord 


Pig &. Case 13 Previous Fraciag 


of H.R. 


Fiq.40 B.Case 13 Traction 


Fig. 10 (Rhode, et al.). Findings in Case 13. 
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2. EXPERIMENTS ON DOGS 
The electrocardiographic changes found in 
the human as a result of maneuvers on the 
eyeballs led us to conduct an experimental 
study in an effort to determine the etiologic 
factors. 


MATERIAL AND METHOD 

A group of 10 young dogs was used ; each 
of them 6.0 to 8.0 kg. in weight. Preliminary 
electrocardiograms on all of the dogs showed 
no myocardial damage in any of them. 

The anesthesia administered in several 
cases was intraperitoneal Nembutal at the 
rate of 420 mg. per kg.; in other cases we 
used 2.5-percent solution of sodium pento- 
barbital given intravenously at varying doses 
from the useful one to the lethal one able to 
produce respiratory arrest. 

Investigation of the oculocardiac reflex 
was made before and after anesthesia with 
the animal in a normal condition as well as 
after promoting anoxemia for variable 
periods of time. 

In all the cases the different operative 
steps of the enucleations were performed to 
make more evident any changes that might be 
caused. 

The recording instrument used was a 
Schwarzer E-502 electroencephalograph of 
six channels and direct inscription at varia- 


ble speeds from 30 to 60 mm. per second. In 
all the cases we recorded the standard leads 
and also the unipolar of the fore right leg 
in order to have good control of the respira- 
tion. In each case, artificial respiration was 
applied with a Harvard pump through tra- 
cheal intubation. The results of our experi- 
ment were uniform. 


RESULTS 


In the majority of our experiments, the 
pressure on the eyeballs in the conscious ani- 
mal developed a marked bradycardia of 
sinusal type; there was not at any moment 
the slightest evidence of alterations in the 
different parts composing the electrocardio- 
gram. The experiment shown in Figure 11 
illustrates this situation. Lead II in control 
conditions may be seen in the upper tracing 
presenting a sinusal arrythmia of the vagal 
type which becomes more accentuated when 
the eyeballs are compressed (lower tracing) ; 
in addition, the intervals R-R elongate. Seg- 
ments PR, ST, and QT, the same as P and 
T waves, do not show any changes. 

When the animal is anesthetized there is 
no bradycardia as a result of compression 
on the eyeballs and the cardiac rate remains 
uniform and indifferent to the ocular ma- 
neuvers. The QRS complex, the P and T 
waves, and the PR, ST, and QT segments 


Fig. 11 (Rhode, et al). Animal 
experiment. Pressure on the eye- 
balls of a conscious animal pro- 
duced marked bradycardia. 
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Fig. 12 (Rhode, et al.). Animal 
experiment in which both eyes were 
enucleated. See text for explanation. 


do not show any changes. The different op- 
erative steps for the enucleation of the eye- 
balls on the anesthetized dog did not produce 
any modification of the electrocardiogram. 

Figure 12 demonstrates an experiment in 
which both eyeballs were enucleated. Column 
1 shows Lead I (upper tracing), Lead II 
(middle tracing), and Lead III (lower trac- 
ing) being recorded under control conditions, 
with the dog anesthetized and receiving arti- 
ficial respiration. Column 2 corresponds to 
the same leads when a strong pressure is 
exerted on the eyeballs. It can be seen that 
there are neither changes in rhythm nor 
in the components of the electrocardiogram. 
Figure 13 corresponds to the same experi- 
ment and shows the standard leads during 
the final steps of the operation. Again, the 
electrocardiogram does not show any modi- 
fication. 

With the purpose of studying the depth of 
anesthesia required to prevent the oculo- 
cardiac reflex, several experiments were 
made giving variable but insufficient doses 
of pentothal. In most of the cases, a slight 
bradycardia developed but in others the beat 
rhythm remained unchanged. This is illus- 
trated in Figure 14 where Lead I is the 
upper tracing, Lead II is the second trac- 
ing, Lead III is the third tracing, and VR is 
the lower tracing. In this case, the dog re- 


ceived only hypnotic doses of the anesthetic. 
Column 1 represents the control conditions 
and column 2 the recording obtained when 
both eyeballs were compressed. The compara- 
tive study of both tracings showed no modi- 
fication, 

In order to study the electrocardiographic 


Fig. 13 (Rhode, et al.). Same animal experiment 
as in Figure 12. See text for explanation. 
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Fig. 14 (Rhode, et al.). Animal experiment in 
which pentothal was administered. See text for 
explanation. 


Fig. 15 (Rhode, et al.). Results of animal 
experiments. See text for explanation. 


: Lead I (first tracing), Lead II (second trac- 
changes produced by the ocular maneuvers in ing), Lead III (third tracing), and VR 


conditions of anoxemia, we proceeded in the 
following manner: anesthetized the dog with 
a useful dose of pentothal; recorded control 
tracings ; and immediately set up tracheal in- 
tubation. Respiratory arrest was then pro- 
duced with toxic doses of the same anesthetic 
and followed by artificial respiration. 

New electrocardiographic control tracings 
in the various leads showed no alterations. ' 
Under these experimental conditions different 
degrees of anoxemia may be obtained by dis- 
connecting the pump which supplies the arti- 
ficial respiration. In this anoxemic situation 
we have obtained various types of arrythmia, 
modifications of ST segment and P waves, , 
thus giving evidence of different degrees of roi et 
ischemia. Under these conditions neither sur- 
gical maneuvers on the eyeballs nor pressure = ) 
on them or on the orbit produced electro- 
cardiographic modifications in the experi- 
mental animals. rede 

The results of these experiments are pre- 
sented in Figure 15 to Figure 20 which show 


(fourth tracing) ; column 1 corresponds to 


Fig. 16 (Rhode, et al.). Results in animal 
experiments. See text for explanation, 
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Fig. 19 (Rhode, et al.). Results in animal 
Fig. 17 (Rhode, et al.). Results in animal experiments. See text for explanation. 
experiments. See text for explanation. 


Fig. 18 (Rhode, et al.). Results in animal Fig. 20 (Rhode, et al.). Results in animal 
experiments. See text for explanation. experiments, See text for explanation. 
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control conditions and column 2 shows the 
result of the pressure on the eyeballs. Column 
1 in Figures 16, 17, 18, and 19 demonstrates 
the different degrees of anoxemia produced 
in the animal. After two and one-half min- 
utes of anoxemia, the segment ST in Lead 
I appears negatively displaced and the same 
segment in Leads II and III shows a positive 
displacement (fig. 16). After three and one- 
half minutes (fig. 17) alternate rhythm may 
be appreciated with the normally conducted 
complexes followed by the morphology of 
right bundle-branch blocking. The normally 
conducted QRS complexes have flatten T 
and those corresponding to the right BBB 
show marked displacements of ST, negative 
in Lead I and positive in Lead III. 

After five minutes of anoxemia the P 
waves disappear and morphology of right 
BBB may be observed (fig. 18). Finally, 
after six minutes of anoxemia the type of 
disturbance in the conduction system is in- 
verted thus appearing left BBB (fig. 19) 
and marked displacements of ST segment, 
positive in Lead I and negative in Lead III. 

In these conditions, artificial respiration 
was given again, thus producing the gradual 
disappearance of modifications and return to 
the control conditions. Being acquainted with 
the alterations which anoxemia may produce 
on the heart and knowing the resulting 
changes in the electrocardiograms, we again 
reproduced the condition of anoxemia by 
interrupting the artificial respiration and then 
proceeded with the surgery and the pressure 
on the eyeballs. In these conditions we ob- 
served that the ocular maneuvers did not in- 
troduce any electrocardiographic changes in 
addition to those previously obtained under 
the conditions of anoxemia. 

Column 2 in Figures 16, 17, 18, and 19 
represent different operative steps and dif- 
ferent moments of pressure during the vari- 
ous degrees of anoxemia already mentioned 
(column 1). Aside from the alterations for 
which the anoxemia is responsible, it appears 
that there are no other electrocardiographic 


changes. 
In Figure 20 another experiment is pre- 


RHODE, GROM, BAJARES, ANSELMI, CAPRILES AND RIVAS 


sented in which anoxemia was promoted dur- 
ing six minutes. Tracing “A” shows Lead I 
under control conditions. In “B” a disturb- 
ance of the auriculoventricular conduction 
with the type of first degree A-V blocking is 
apparent; also sinoauricular blocking with 
nodal escape and positive displacement of 
ST segment. In “C” auricular arrest with 
nodal rhythm and conduction disturbances 
of the left bundle-branch may be observed. 
Between the first and second complexes of 
tracing “D” an increase of the block (the 
same as in between the complexes 1 and 2 
of tracing E) may be observed. “F,” “G,” 
and “H” point out more advanced degrees of 
the conduction disturbances. In this experi- 
ment, the restitution of the artificial respira- 
tion made the modifications return to the con- 
ditions of control. When the anoxemia was 
again established, the electrocardiographic 
changes reappeared in the same sequence. 
Under these conditions the surgical maneu- 
vers and pressure on the eyeball did not in- 
duce modifications other than those attributa- 
ble to the anoxemia. 


DiscussION 


The results of our experiments point out 
that, in a high percentage of cases, pressure 
on the eyeballs in the conscious dog elicits the 
oculocardiac reflex evidenced by bradycardia. 
These facts are in agreement with the find- 
ings of those authors who have studied the 
subject. In one of our experiments, the 
pressure on the eyeballs accentuated a previ- 
ously existing sinusal arrythmia of the vagal 
type. In a few cases, the ocular maneuvers 
produced tachycardia ; this fact has been ex- 
plained by some as a consequence of the ex- 
citement produced in the dog by those ma- 
neuvers.* In any one of these cases we could 
observe the modifications of the P wave 
claimed by some as a result of the tachycardia. 
Prolongation of the interval PR and the de- 
pression and negative deflections of the P 
wave as previously described with the brady- 
cardia* were not observed in any of our ex- 
periments. 

Inhibition of the oculocardiac reflex was 
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always produced by anesthesia. Ocular ma- 
neuvers performed during deep anesthesia 
did not modify the rhythm of the cardiac 
beat. No other modification of the different 
parts of the electrocardiogram under the 
same conditions was recorded. The results 
of our experiments showed no changes of P 
and T waves including the fast complex or 
the segments PR, ST, and QT when pressure 
on the eyeballs was exerted or during the 
surgical maneuvers for the enucleations. 

These results are contrary to the findings 
of other authors®** who have described 
modifications of T wave and the segment 
ST-T in most of their anesthetized animals. 

The cases with conditions of anoxemia we 
have studied have constantly shown as the 
first electrocardiographic modification: dis- 
turbances of ventricular repolarization with 
the type of myocardiac ischemia made evi- 
dent by modifications of T wave; zones of 
injury printed out by positive or negative 
displacements of the segment ST. These dis- 
turbances are reversible since they disappear 
when artificial respiration is given. This fact 
makes evident the anoxemic origin of the 
disturbance. 

These findings have been observed before 
in cases of severe barbituric intoxications™ 
and their prevention by means of artificial 
respiration has been recommended."* It has 
been claimed by some that this fact is par- 
tially due to cardiac anoxemia caused by the 
depression of the respiratory center, the sym- 
pathetic stimulation and the tachycardia de- 
veloped by hypotension. 

The results of our experiments do not 
agree with these assertions. We consider that 
anoxemia is the only factor responsible for 
this alteration, since its reversal is obtained 
solely by pulmonary hyperventilation, not 
changing during the experiment the other 
factors (rhythm, tension, and so forth). 

Being familiar with the modifications that 
anoxemia is able to produce and having ob- 
tained in our experiments no modification of 
the electrocardiogram during the manipula- 
tions on the eyeballs of anesthetized animals, 
we suggest that the modifications described 


by some could be due to anoxemia caused 
by depression of the respiratory center, at- 
tributable to the reflex effect induced by vagal 
stimulation. By prolonging the period of 
anoxemia, it was possible to obtain first- 
degree auriculoventricular block, sinoauricu- 
lar block, alternating rhythm, auricular ar- 
rest, increase in the ventricular automatism, 
idioventricular and nodal rhythms with bun- 
dle-branch block. Most of these alterations 
were reversed when respiration was re-estab- 
lished artificially. When these disturbances 
were reproduced in the same experiment, the 
compression and surgical maneuvers on the 
eyeballs did not elicit modifications other than 
those previously produced by anoxemia. 

These results lead us to believe that the 
oculocardiac reflex is interrupted in the anes- 
thetized animals, only if the myocardic con- 
ditions are altered by anoxemia in any one 
of its phases. 

We have to state that the vagal stimulation 
in all our experiments was made by exerting 
pressure on the eyeballs and by pulling the 
extraocular muscles ; it must be further dem- 
onstrated whether a more intense vagal 
stimulation (electric, chemical, and so forth) 
would be able to produce modifications in the 
electrocardiogram under the same experi- 
mental conditions. This subject will be 
studied in future experiments. 


CONCLUSIONS 


Our clinical observations and experimental 
work on dogs lead us to conclude: 

1. Surgical maneuvers on the extraocular 
muscles are not sufficient by themselves to 
produce deep alterations in the physiopa- 
thology of the heart and are certainly unable 
to cause cardiac arrest. 

2. We believe that anoxemia is responsible 
for the alterations of the electrocardiogram 
found by us in experimental animals. 

3. Hyperventilation normalizes the altered 
heart rhythm and prevents appearance of the 
oculocardiac reflex. 

4. Cardiac arrest observed by other au- 
thors as a result of operative maneuvers on 
the extraocular muscles under general anes- 
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thesia, which has been attributed to the ac- 
tion of the oculocardiac reflex, is due, in 
our judgment, to accidents of anesthesia 
(anoxia). 

5. With a good retrobulbar or general 
anesthesia we have not seen cardiac arrest 
during operations on the extraocular mus- 
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In 1952, Cogan (the Jackson Memorial 
Lecture) presented four young boys with a 
congenital clinical entity in which there was 
an inability of voluntary eye movements in 
the horizontal plane combined with com- 
pensatory jerky head movements which 
made up partially for the oculomotor defi- 
ciency. 

These boys were unable to turn their eyes 
in response to a command or to look at an 
object that suddenly attracted their attention, 
or to move their eyes in response to a con- 
scious effort without any apparent external 
stimulus. Reactions on optokinetic stimuli 
were largely disturbed in the horizontal 
plane. In the vertical plane the reactions 
were present. Except in one boy, who had 
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an extrapyramidal disturbance, the other 
boys had no other neurologic anomalies. 

In 1955, A. Urrets-Zavalia, Jr., and C. 
Remonda presented a fifth case in a six- 
year-old boy, who had an asymmetric dis- 
turbance. They made a table of the symp- 
toms and signs as recorded in the five known 
cases. Both authors wondered whether the 
condition had been, so far, observed only in 
boys and at an early age. 

In 1954, my father presented before the 
Dutch Ophthalmological Society a case of 
congenital ocular motor apraxia in an adult 
male, Owing to the death of my father soon 
after, this case was never published. Still 
one can wonder whether the condition has 
never been observed in females. 


MOTOR APRAXIA 


CASE REPORT 


The patient whom we saw first in 1953, was then 
aged 51 years. He was youngest of nine children, 
two of whom had died at an early age and one 
later. His parents had normal eyes and, as far as 
is known, normal eye movements. His father had 
a job in the Dutch railways and so had his brothers. 
His brothers and sisters also had normal eyes and 
normal eye movements. The patient had always 
been healthy. He had been squinting since birth. 
At the age of six years he was operated on for 
squint (tenotomy of both internal rectus muscles). 
Except squinting, no other eye anomalies were 
noticed at that time. However, according to his 
older sister, he had had typical jerky head move- 
ments since birth. At school he was an average 
pupil. 

In 1926 (at the age of 24 years), his rare 
anomaly was first discovered by his ophthalmologist 
(Dr. Pieltjes), whom he consulted for reading 
difficulties. 

The patient has been working at a cork factory 
for many years. He has reading glasses which he 
does not wear at his work in the factory. With 
glasses he reads the usual newspaper prints. He is 
married and has two children, both without any 
eye trouble. 

It is impossible for the patient to direct his eyes 
voluntarily to a certain object in the horizontal 
plane. To get adjusted to a certain object he makes 
a jerky head movement, mostly to the right side, 
sometimes to the left side, but considerably farther 
than the object of attention, producing thus a 
characteristic overshoot. Once the eyes have fixed 
the object, the head returns slowly to the direction 
of the object of fixation. There is a continuous 
tendency to a “déviation conjuguée” to the left. 
This appears either involuntary, or by trying to 
adjust, or by lid winks. Involuntary eye move- 
ments are possible in all directions. They are con- 
jugated and mostly submaximal. Eye movements to 
the right are restricted to two thirds of the normal 
field of gaze. Mostly the eyes turn to the left. The 
patient does not feel these movements, he only be- 
comes aware of the changing scenery of his sur- 
roundings. Following movements are absent in the 
horizontal plane, present in the vertical plane. 

Once fixating, the patient is able to hold fixation 
for some time while his head is turned slowly, 
actively or passively to either side in the horizontal 
plane. Nevertheless there is always the tendency of 
the eyes to deviate to the left. If the head is turned 
quickly, there appears a compensatory reaction of 
the eyes, as clearly as in newborn babies, Turning 
the head in the vertical plane creates similar reac- 
tions. 

There is an alternating divergent strabismus of 
10 to 12 degrees. Cover-test reactions cannot be 
evoked. Convergence reactions are impossible. 
Pupillary reactions and visual fields are normal. 

Vision is: O.D., 6/15, with a +1.0D. sph., 6/15; 
O.S. 6/30, with a +1.0D. sph., 6/20. Both fundi are 
normal. 
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To get an idea as to the cause of the con- 
dition the patient was investigated on: (A) 
the optomotor reactions; (B) the vestibular 
reactions; (C)_ electro-encephalography ; 
(D) the head movements shown by means 
of slow-motion moving pictures; (E) fur- 
ther possible neurologic anomalies. 


A. OPTOMOTOR REACTIONS 


There is no nystagmus, either in the pri- 
mary position or when the eyes are directed 
to the right or to the left side. Lid winking 
and conscious fixation sometimes provoke a 
“déviation conjuguée” to the left. If this is 
considered to be the slow phase of a nystag- 
mus latens, a quick phase is not present and 
cover reactions cannot be evoked. There is 
no ability for adjusted movements in the 
horizontal plane, either involuntary or vol- 
untary. Following movements are inper- 
ceptible or absent. 

Optokinetic stimuli, both eyes, increased 
the gaze tonus to the left. Optokinetic nys- 
tagmus showed, binocular, with movement 
to right, jerky nystagmus to the left ; binoc- 
ular, with movement to the left, deviation of 
both eyes to the left. Monocular, R.E., with 
movement to the right, first eyes at rest, 
afterward an inverse type of nystagmus; 
monocular, R.E., with movement to the left, 
single jerky movement to the right ; monocu- 
lar, L.E., with movement to the right, slow 
jerky movements to the left of a larger am- 
plitude ; monocular, L.E., with movement to 
the left, immobility ; sometimes deviation of 
both eyes to the left. 

The results show that the optical gaze 
tonus is low and that the fixation reflexes 
did not develop in a normal way. 


B. VESTIBULAR REACTIONS 


Compensatory reactions can easily be 
evoked in this patient, in contrast to normal 
adults, possibly due to an insufficient in- 
hibition by the optical reflexes. Caloric 
nystagmus and rotating nystagmus are nor- 
mal. 
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C. ELECTRO-ENCEPHALOGRAM 


The electro-encephalogram 
pole) is somewhat depressed. 


( occipital 


D. HEAD MOVEMENTS BY SLOW-MOTION PIC- 
TURES 


It is clear that the patient tries to com- 
pensate for the failure of his optical ad- 
justment reactions by means of his head 
movements and the vestibular (compensa- 
tory) reactions. Thus he returns to a lower 
phylogenetic level, where the position of the 
eyes is chiefly ruled by vestibular stimuli. 
By jerky horizontal head movements in the 
direction of the intended object, the eyes are 
moved in the opposite direction and sub- 
sequently are carried along in this maximal 
lateral position until one of the eyes is di- 
rected to the intended object. Once fixating, 
the head is now returned slowly a certain 
amount of degrees to place the eye in the 
primary position. 

In this patient, the head turning evokes 
two vestibular reflexes: The first, by the 
jerky head movement, results in a deviation 
of both eyes in the opposite direction ; after- 
ward, by a slow head movement, the vestib- 
ular stimuli help the poor fixation reflexes 
get the eyes in the primary eye position with- 
out losing the fixation. The film (for which 
we thank Prof. H. M. Dekking) illustrates 
these typical head movements clearly. 


DISCUSSION 


Reviewing the results of this investiga- 
tion, the following conclusions can be made: 

1, There are no reflectory optical adjust- 
ment reactions in the horizontal plane. 

2. Novoluntary eye movements for adjust- 
ment can be performed in the horizontal 
plane. 

3. Only poor fixation reflexes are present 
in the horizontal plane, as shown by main- 
taining of fixation, once the eyes have fixated 
an object, when the head is turned slowly, 
actively or passively. These fixation reflexes 
can easily be disturbed by eyelid winking or 
by the tendency to a “déviation conjuguée. 


4. There is a disturbance in the develop- 
ment of the monocular optomotor reflexes, 
as shown by the former convergent strabis- 
mus and the low visual acuity. 

5. There is also a disturbance in the de- 
velopment of the conjugated optomotor re- 
flexes, as shown in the weak fixation reflexes 
and the low gaze tonus. 

6. For the optical adjusting movements 
is substituted a reaction evoked with the 
aid of head movements and _ vestibular 
stimuli. 

7. There is a dominance of compensatory 
reactions if the patient turns his head 
quickly in the horizontal plane. 

If we now assume “voluntary” adjusting 
movement of the eye as a reaction super- 
imposed on the adjusting reflex with the aid 
of associated functions, it is clear that this 
higher reaction could not develop when the 
lower one failed. In this way the second re- 
action then becomes a result of the first. In 
our case, therefore, it is not necessary to 
claim that failure of voluntary adjusting 
movements is a result of a disturbance in the 
frontal cortex, the diencephalon, or in the 
brain stem. 

The ocular symptoms of this patient re- 
semble the eye movements of a rabbit—in 
the rabbit the eyes cannot move voluntarily 
but the head can. Optokinetic nystagmus can 
be evoked in the absence of nonmoving con- 
tours. So this nystagmus is weaker, as in 
man. When contours are moved from the 
back toward the front (noseward in man), 
there is a stronger reaction than when ob- 
jects are moved from the front to the back 
(templeward ). 

But why are there no voluntary eye 
movements? We can consider two possibili- 
ties: 

1. The optomotor reflexes were not nor- 
mally joined with the subcortical centers for 
eye movements but were attached to the 
pathways for head movements. 

To illustrate this condition, we present 
the “innervation tonus’’ theory by Otto Roe- 
lofs. In this theory the position of the eyes 


is controlled by the stimuli of the centers of 
co-ordination—named by Roelofs the “gaze 
tonus.” This gaze tonus is composed of a 
nonoptical and an optical component. Be- 
fore birth the “tonizing” of the centers of 
co-ordination (centers of gaze) is induced 
by nonoptical stimuli. The “grafting” of 
cortical stimuli on the subcortical pathways, 
coming from these centers, can now occur 
because, in these centers for co-ordination, 
the optical stimuli gradually dominate the 
nonoptical stimuli, thanks to the develop- 
ment of the optical cortex. The “restraining 
and controlling task of the cortex” on sub- 
cortical reactions can be explained in this 
way. 

Returning to our patient we see that in 
him the optical component of the gaze tonus 
is so underdeveloped that the nonoptical com- 
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ponent has remained dominant. The low 
gaze tonus could be explained by the fact 
that the “tonizing” on the centers of gaze 
in this case was chiefly restricted as far as 
the nonoptical stimuli were concerned; a 
condition remaining as it was before and 
soon after birth. 

2. Since adjusting movements may be 
regarded as developing chiefly by inhibition 
of optical stimuli which do not attract the 
attention, one may assume a disturbance 
in the development of the pathways along 
which stimuli from other parts of the retina 
are inhibited. Perhaps this assumption finds 
support in Cogan’s report that a normal 
child usually blinks his eyelids before mak- 
ing a voluntary eye movement, as if he 
would thus aid this inhibition. 

Burg. v. Royensingel 1. 


: Neurology of the Ocular Muscles. Springfield, Ill., Charles C Thomas, 1948. 
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OPHTHALMIC MINIATURE 


Ann Whalley, aged 23, came under my care nine years ago, when 14 
years old, having congenital cataracts of both eyes, on which I operated 
with success. Some circumstance induced her mother to go out of town 
suddenly, before the eyes were quite clear, and I did not see her again 
until the 11th of March last, when a small portion of capsule appeared 
to impede vision at the lower part of the pupil of the right eye, the left 
being free. Supposing that the removal of this portion of the capsule 
would improve her sight I proposed it to her, and on doing it, I found, 
to my great surprise, that the lens had been reproduced, and was quite 
transparent. It became, of course, opaque, and now is dissolving in the 


usual manner. 


G. J. Guthrie: 


The operation for the extraction of a cataract 


from the human eye, etc., 1834, p. 14. 
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SIMPLE REPAIR OF EYELID 
MARGIN DEFECTS* 


D. Jr., M.D. 
Miami, Florida 


The eyelid, an exquisitely delicate struc- 
ture, endowed with a comb of cilia, lubri- 
cated lining, intrinsic and extzinsic muscu- 
lature, and thin elastic skin, has been intri- 
cately engineered to protect the staring eye- 
ball. It is little wonder that, when faced 
with a benign or malignant lesion involving 
a good portion of the eyelid margin, the 
surgeon is apprehensive. Even when the 
safest approach is a clean excision, fear of 
mutilation of this vital structure has caused 
the surgeon to seek escape in procrastina- 
tion or in referral to a roentgenologist. A 
simple answer could be in a plastic trick 
which would allow adequate excision and 
yet avoid any visible deformity. 


JUGGLING THE SCARS 


For lesions of the eyelid margin which 
require full-thickness excision of one third 
or less of the eyelid, the usual attack has 
been the “V” or pie-wedge excision which 
invariably ends up with a vertical scar and 
eventually a notch or ectropion. This led 
©’Connor to the block excision which pro- 
duced the same vertical scar but reduced the 
incidence of notching or ectropion. 

A vertical scar of the eyelid, with or with- 
out contracture, is distasteful and should be 
avoided. This is possible by following the 
principle of not putting all eggs in one 
basket or rather not putting all scars in one 
direction. The mucomuscular layer can be 
closed in the usual vertical (side-to-side) 
manner but the skin closure must be hori- 
zontal. Straith described one case in which 
he obtained a horizontal closure of the eye- 


*From the Department of Surgery, University 
of Miami School of Medicine, and Jackson Me- 
morial Hospital. 
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Fig. 1 (Millard). Result two and one-half years 
following excision of basal-cell carcinoma of the 
middle margin of the lower eyelid. The defect and 
the method of closure are shown in Figure 2. 


lid skin by an extension of his excision be- 
yond the confines of the eyelid and curving 
down into the cheek. Although in principle 
correct, the method seems slightly more 
radical than necessary. The ideal would be 
an eyelid repair which was simpler with a 
scar less visible (fig. 1). 


VERTICAL MUCOMUSCULAR CLOSURE 


After the lesion and an adequate margin 
(up to one third of the lid) has been ex- 
cised (fig. 2-A) the conjunctiva and muscu- 
lar layers are approximated in a vertical 
direction. A 4-0 silk suture brings the defect 
together at the ciliary margin and facilitates 
the mucomuscular closure (fig. 2-B). Sub- 
conjunctival sutures of 5-0 chromic catgut 
which also pick up good bites of orbicularis 
muscle will achieve a neat mucomuscular 
approximation without exposing sutures on 
the conjunctival side. If as much as one 
half of the eyelid margin must be sacrificed, 
a lateral canthoplasty somewhat in the man- 
ner used by Reese for his greater resection 
will be necessary to advance the ciliary 
margin, muscle, and conjunctiva to enable 
this vertical closure. 
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Fig. 2 (Millard). 


A 


(A) Defect following excision. The dotted triangle indicates a possible extra 


excision of muscle and conjunctiva to assist in the vertical mucomuscular closure. (B) The marginal and 


vertical mucomuscular closure has been accomplished. 


The dotted line indicates the excess skin to be 


excised after the eyelid skin has been freely undermined. (C) Simple closure. (D) Hidden scars, without 


deformity. 


HORIZONTAL SKIN CLOSURE 

A horizontal incision in the eyelid skin 
just under the lower lid lashes or just above 
the upper ones is then made and extended 
out on either side often as far as each can- 
thus. The eyelid skin is then freed from the 
underlying muscle by generous undermining 
and the center point of the skin defect is 
lifted and stitched to the ciliary margin. 
The excess eyelid skin which is now over- 
lapping on either side can be excised as a 
triangle along the lower dotted line (fig. 
2-B, C). This produces a relatively straight 
advancing skin edge which can be raised 
(lower lid) or lowered (upper lid) like a 
curtain and hung with sutures along the 
ciliated margin in a horizontal and hidden 
position (fig. 2-D). The moderate side-to- 


side tightness of the vertical mucomuscular 
closure creates a relatively tight span which 
can withstand the drag of the lifted lid skin. 
Thus a tendency toward ectropion is counter- 
acted. The Wheeler halving procedure is 
not deemed necessary here inasmuch as the 
through-and-through vertical scar has been 
avoided. 


EVALUATION 


This method has been found effective in 
both upper and lower lids in margin ex- 
cisions sacrificing as much as one third. If 
one half of the lid requires excision then 
a canthoplasty will be necessary to allow 
the vertical mucomuscular closure. No ec- 
tropion, depression, or notching has been 
noted and, after a few weeks, it is difficult 
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Fig. 3 (Millard). (A) Basal-cell 


carcinoma 
marked off in preparation for wide excision. (B) 
Two years after closure as described. 


to find evidence of the surgery (fig. 3). Al- 
though this technique is applicable to pa- 
tients of all ages, it has its greatest useful- 
ness in the aged in whom malignant eyelid 
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lesions are more common and in whom there 
is laxity and skin in abundance, wrinkles, 
“bags,” and all. In fact, the repaired eyelid 
may so outshine its sad and sagging fellow 
that a minor matching plastic procedure may 
be required to prevent the two from looking 
like father and son. 


DiIscussION 


Dr. Epwarp E. Moore 
Asheville, North Carolina 


The traditional halving procedure for removal of 
lid-margin tumors is an excellent method but there 
are several objectionable features encountered in its 
use. An additional amount of lid margin tissue is 
sacrificed in order to produce a satisfactory closure. 
It is necessary to do an external canthotomy in 
order to make up for the lost tissue. “Splitting” 
the lid margin sometimes causes trichiasis even in 
the most careful hands. 

Dr. Millard has devised a technique which is free 
of these objections. With his procedure, a minimum 
of lid margin is lost and external canthotomy is 
unnecessary unless more than one third of the lid 
is excised. 

This method has been used by me in six cases 
with excellent cosmetic and functional results. The 
procedure is much simpler than the lesser resection. 
Trichiasis has not been encountered nor has there 
been any notching of the lid. The removal of a 
generous amount of skin from the lid does not pro- 
duce an ectropion. This new method is recom- 
mended as a definite improvement over the pres- 
ently accepted technique for excision of tumors 
involving the lid margin. 


2121 Biscayne Boulevard. 


SAFEGUARDS IN 
CATARACT SURGERY 


Harry McGratn, M.D. 
Bay Shore, New York 


In a future Utopia all cataract extractions 
will be performed by senior surgeons in 
special hospitals with highly trained assist- 
ants. The present laudable efforts to restrain 
the “occasional surgeon” are the first steps 


toward this ideal but, when the latter has 
been suitably controlled, there will still re- 
main the problem of providing perfect work- 
ing conditions for the experienced operator. 
The occasional surgeon working in an eye 
hospital is often less of a menace than the 
expert called upon to work with untrained 
help. 

There is no doubt that such a situation 
frequently arises. Small communities distant 
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from large centers usually have excellent 
general hospitals whose operating room 
staffs cannot realize the importance of ex- 
perienced assistance in eye surgery. Similar 
conditions are encountered in sanatoria, 
state institutions, in foreign missions, and in 
warfare. 

During the course of many years of sur- 
gery in a state hospital for the insane, I 
have developed an unusual degree of self 
reliance while working with patients whose 
conduct is often unpredictable. The special 
precautions which have been found necessary 
and the methods of briefing assistants with 
no previous knowledge of eye surgery may 
be of interest to others who find themselves 
in similar circumstances. 

The essential points in this procedure, 
that is, the use of colored beads to identify 
the sutures and to close the wound, and the 
retention of a sclerocorneal bridge may be 
only modifications of methods described by 
others. However, a review of the literature 
has disclosed no sources to which credit 
could be given. 

As the removal of sutures in patients of 
this type presents a special problem, the use 
of absorbable material is essential. However, 
catgut is notoriously difficult to see and con- 
trol, particularly when contrasted with a 
background of presenting vitreous. To over- 
come these disadvantages it has been found 
useful to identify each suture by fixing a 
small colored bead at each of its ends. This 
serves three purposes. In the first place, the 
beads keep the ends of the sutures flat and 
readily identifiable. Secondly, each suture 
can at all times, even in the tangle which 
always develops in an emergency, be recog- 
nized by the color of its bead. Thirdly, the 
beads act in the place of the conventional 
knot for emergency wound closure. 

The beads have several advantages over 
knots. A single knot on a catgut suture can 
easily be embedded in the cornea or even 
pull through. There is less tendency for the 
sutures to break, as the degree of traction 
on the suture can be controlled by watching 
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the lines of tension on the cornea which 
radiate from the bead, much as a helmsman 
watches the luff of a sail for “flutter.” This 
is of considerable importance with an un- 
skilled assistant who can be instructed to 
watch for these tension lines and relax his 
hold as they appear. 

The beads measure only two mm. in diam- 
eter and have a lumen which just admits 
the needle of a No. 790 Ethicon chromic 
catgut suture. They are obtainable at any 
hobby shop as components of an Indian 
beadcraft outfit or direct from the Walco 
Bead Company, 37 West 37th Street, New 
York, New York. 

Three chromic sutures are prepared be- 
fore use by a nurse who attaches a red, a 
white, and a blue bead, respectively, to one 
end of each, using a single hitch. 

A fornix-based flap is first dissected up. 
A Graefe section is then made and, after 
the counter-puncture, the knife is carried 
upward but withdrawn before the section is 
completed, leaving a small corneoscleral 
bridge. The two openings thus left in the 
cornea are enlarged if necessary with scis- 
sors. At the 10- and 2-o’clock positions, a 
peripheral iridotomy or iridectomy is per- 
formed. 

The suture with the white bead is now 
passed through the corneal bevel on the 
nasal side and out through the sclera. As 
the needle passes through the scleral margin 
the assistant holds a similar white bead in 


Fig. 1 (McGrath). Knife withdrawn before 
completion of Graefe section (dotted line), leaving 
corneoscleral bridge. 
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iridotomy or 


Fig. 2 (McGrath) 
iridectomy at the 10-o’clock and 12-o’clock posi- 
tions through pockets thus formed. 


Peripheral 


a Verhoeff capsule forceps and the needle 
is passed through it. The bead is tied to the 
suture. There is now a like colored bead at 
each end of the suture. A similar procedure 
is carried out through the temporal wound 
and a blue bead threaded to the suture. Blue 
always indicates the temporal side and white 
the nasal, so that either side of the wound 
can be closed in case of emergency. 

At this point, before the wound is opened 
finally and completely, it is possible to pause 
for deliberation and to explain to the neo- 
phyte assistant who may be assisting at his 
or her first eye operation just how the su- 
tures are to be handled in case of emergency. 


Fig. 3 (McGrath). Sutures with colored beads 
attached—blue on nasal side, white on temporal— 
introduced through nasal and temporal sections. 
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Fig. 4 (McGrath). Wounds closed against beads 
and corneoscleral bridge severed with scissors. 


He is shown how to pull on the white bead 
or the blue, or both, to obtain temporary 
closure. 

He is also instructed to close the wound 
against the lateral beads as the lens equator 
passes through the wound. When this is 
clearly understood, the corneoscleral bridge 
is severed with scissors and he closes the 
wound against the lower beads. The suture 
at the 12-o’clock position with the red bead 
is now inserted and threaded through an- 
other red bead. The lens is then delivered. 
It is clearly understood by the assistant that 
the red beaded suture is to be handled only 
by the surgeon, who also takes care of the 
speculum. The assistant is responsible for 
the blue and the white lateral sutures. Under 
these conditions bulging or even presentation 
of the vitreous can be regarded with com- 
posure. 


Fig. 5 (McGrath). Suture threaded with red bead 


inserted at the 12-o’clock position. 
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Fig. 6 (McGrath). Comparative sizes of needle 
and beads. 


After the lens is delivered, the toilet of the 
wound completed, and any complications 
dealt with, the beads at the corneal side are 
picked up individually, the sutures tied, and 
the beads cut off. 

Only those who have been unfortunate 
enough to have to try to identify the ap- 
propriate ends of 6-0 catgut sutures in an 
effort to tie them while they float on an 
expanding balloon of vitreous will appreci- 
ate the comfort the colored beads provide 
in such trying conditions. To those ophthal- 
mologists who on occasion find themselves 
in lonely isolation in the face of disaster 
with willing but inexperienced assistance, 
some or all of these details may be of value. 


SUMMARY 


A method of cataract extraction adapted 
especially for the surgeon operating alone 
without skilled assistance on an unpredicta- 
ble patient is described. It consists of the 
use of different colored beads threaded onto 
catgut sutures. The beads provide ready 
identification for the untrained assistant, and 
also serve as a means of temporary closure 
of the wound. A further safety factor is 
provided by the retention of a corneoscleral 
bridge after the Graefe section. 

41 Maple Avenue. 
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PETECHIAL HEMORRHAGES* 


FOLLOWING TREATMENT OF SCLERITIS 
WITH CORTISONE 


Cuaries A. Turtz, M.D. 
AND 

|. Turtz, M.D. 

New York 


Although steroids have proved valuable 
additions to ophthalmic therapeutics, their 
increased and widespread application have 
produced unusual side reactions. 


CASE REPORT 


Mrs. L. W., aged 48 years, a school teacher, con- 
sulted us on November 12, 1956, and gave a history 
of a red painful right eye, without any secretion, for 
three days, following a head cold. She recalled that 
she had had a red painful eye several weeks pre- 
viously, which had cleared up after warm saline 
applications. Her past medical history was irrele- 
vant except for recurrent bursitis of the right 
shoulder which was relieved by salicylates and local 
heat. 

Examination revealed a_ healthy appearing 
woman who had visual acuity of: R.E., 20/50; 
L.E., 20/40, correctible to 20/25 in each eye with 
hyperopic astigmatic lenses. There was folliculosis 
in both lower fornices, more marked in the right 
eye. In that eye there was a deep lilac-colored, 
localized area of scleral injection, temporally, which 
did not blanch after adrenaline instillation. The 
pupils reacted actively to light and accommodation. 
There was no muscle unbalance. 

Slitlamp examination revealed an old posterior 
synechia in the right eye at the 4-o’clock position. 
The cornea and lens were clear. Funduscopic ex- 
amination revealed nothing remarkable except for 
slight changes in the smaller arterioles. Fields and 
tension were well within normal limits. 

A diagnosis of scleritis was made. Two-percent 
solution atropine sulfate twice daily was prescribed 
together with 2.5-percent cortisone solution every 
two hours. Sodium salicylate and local warm saline 
applications were also advised. Re-examination 
three days later revealed that the injection of the 
eyeball had cleared up, the eye was white, and the 
patient claimed she was free from pain. The 


synechia was torn loose and the pupil was widely 
dilated. There were, however, hundreds of pinpoint 
petechias present on the bulbar and tarsal conjunc- 
tiva of the right eye. Cortisone was then discon- 
tinued. When she was seen three days later there 
was a recurrence of the scleritis and the petechias 
were absent. The use of cortisone was resumed; 


*From the Department of Ophthalmology, New 
York Medical College. 
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there followed a return of the petechias. Medication 
was gradually withdrawn and the scleritis disap- 
peared. Cortisone was discontinued and there was 
again complete absorption of the petechias. 


SUMMARY 


Local use of cortisone presumably pro- 
duced petechias of the bulbar and tarsal 
conjunctiva. These were completely ab- 
sorbed after discontinuing the use of this 
drug. We could find no plausible explana- 
tion for this unusual side reaction. 

525 Park Avenue. 


OSTEOMA OF THE ORBIT 


B. M. Cuatreryee, F.R.C.S. 
Calcutta, India 


Osteoma of the orbit is rather an infre- 
quent tumor. Of 109 cases of tumors arising 
primarily in the orbit, Reese,” in 1941, 
found osteoma in only one case. Forrest® 
reviewed 184 primary orbital tumors and 
found osteoma in only five cases. Benedict* 
reported that 38 of 740 tumors or tumor- 
like lesions of the orbit at the Mayo Clinic 
were osteomas. 

Osteomas are benign tumors which, ac- 
cording to Duke-Elder,® arise from para- 
nasal sinuses as a result of disturbances or 
displacements of cartilage in the process of 
development, the stimulus for new growth 
being chronic infection or unsuspected frac- 
ture. Fetissof,* in 1929, suggested a peri- 
osteal origin of osteoma. Whatever may be 
the mode of origin, the most common site is 
the frontal sinus and then the ethmoid cells, 
the maxillary antrum, and the sphenoid. 

Parsons® (1905) divided these tumors 
histologically into two main types: hard, 
eburnated, or ivory osteoma (70 percent) 
and soft or cancellous (12 percent). The 
rate of growth of these tumors is very slow, 
so pain and diplopia are not outstanding 
features. The following is the report of a 


INSTRUMENTS 


typical case of an ivory osteoma arising 
from the ethmoid. 


CASE REPORT 


P. L. N. a man, aged 3 years, attended the 
S.S.K.M. Hospital, Calcutta, on December 7, 1956, 
with the complaint that his left eyeball, which had 
been slightly pushed forward for the last 13 years, 
recently became more prominent. He also com- 
plained of occasional vague pain in the left eye 
but there was never any visual disturbance either 
in the form of double vision or diminution of 
sight. There was a past history of frequent attacks 
of cough and cold for the last 13 years but there 
was no definite history of any trauma to the left 
orbit. 

On examination, the left eye was found to be 
displaced slightly downward and outward, with a 
proptosis of three mm., measured by the Reyner 
exophthalmometer. The ocular movements were 
normal except for a slight diminution of movement 
of the eyeball upward and inward. There was no 
congestion of the conjunctiva or edema of the lids. 
The cornea and media were clear. Pupil reactions 
were normal and there was no abnormality in the 
fundus. Vision was 6/9 and no field defect could 
be detected. On deep palpation along the orbital 
margin, a suggestion of a hard mass could be 
obtained deeply situated at the upper inner angle. 
Intraocular pressure was normal. 

The skiagram of the left orbit, anteroposterior 
view (fig. 1), showed the presence of a dense 
white area in the ethmoidal region at the upper 
and inner angle. From this area, a dense white 
globular mass on a narrow stalk projected into the 
orbit. 

On lateral view (fig. 2), it was evident that 
there was no extension of the dense white mass 
either inside the frontal sinus or intracranially. 
Radiologically, the mass was diagnosed as an ivory 
osteoma arising from the ethmoid. A skiagram 
taken on June 25, 1948, about nine years ago, 
showed practically the same picture (figs. 3 and 4). 

The right eye was normal, with vision of 6/6. 
All other laboratory investigations including Was- 
sermann test were negative. 

Operation. Since there was mild degree of propto- 
sis and the patient was complaining of vague pains, 
surgical removal of the tumor was decided. Al- 
though there was apparently no intracranial exten- 
sion of the tumor, a neurosurgeon* assisted me 
in removing the tumor. On December 12, 1956, 
under general anesthesia, an incision was made 
for about 1.5 inches along the upper and inner 
margin of the left orbit, The skin, subcutaneous 
tissue, and orbicularis oculi were incised and peri- 
osteum was exposed a little beyond the orbital 
margin. By incising the periosteum, an attempt was 


*1 wish to thank Dr. A. K. Bagchi for assisting 
me in this case. 


NOTES, CASES, INSTRUMENTS 


Fig. 1 (Chatterjee). Anteroposterior skiagram 
of left orbit. 


made to reach the tumor subperiosteally. However, 
since the periosteum was found to be inseparably 
adherent to the tumor, this method of getting ac- 
cess to the tumor had to be abandoned. As an al- 
ternative, the orbital septum was incised along the 


Fig. 2 (Chatterjee). Lateral skiagram of left orbit. 


Fig. 3 (Chatterjee). Anteroposterior skiagram 
of left orbit taken nine years before present ex- 
amination. 


orbital margin and the orbital contents were ex- 
posed. 

On entering the orbit, the reflected tendon of the 
superior oblique was also divided between two pre- 
placed sutures. When the orbital fat was retracted, 
a hard white mass with a knobby surface, about 
0.75 by 0.5 inch in diameter, was seen to project 
inside the muscle cone extending from the ethmoidal 
region and passing outward underneath the superior 
rectus. The mass had a broad base with a narrow 


Fig. 4 (Chatterjee). Lateral skiagram of left orbit 
taken nine years before present examination. 


— 
| 


NOTES, CASES, INSTRUMENTS 


Fig. 5 (Chatterjee). Anteroposterior skiagram 
of left orbit after removal of tumor. 


neck and a rounded head which was lying behind 
the eyeball but not pressing the optic nerve. 

The tumor proved to be extremely hard and the 
narrow stalk could only be nibbled off with extreme 
difficulty. The globular head came out easily. Since 
any attempt to remove the base of the tumor would 
have produced wide destruction of the orbital wall, 
leading to almost complete removal of the lateral 
ethmoid, this portion was left. The tendon of the 
superior oblique was sutured and the wound was 
closed in layers. The recovery was uneventful, Al- 
though a slight displacement of the eyeball per- 
sisted, proptosis disappeared completely. 

A skiagram of the left orbit taken after the 
operation is shown in Figure 5. 

Pathologic examination. Histologic section of 


Fig. 6 (Chatterjee). Section of tumor (low power). 


Fig. 7 (Chatterjee). Section of tumor 
(high power). 


the tumor showed the typical picture of an ivory 
osteoma composed of concentric layers of com- 
pact bone devoid of blood vessels (figs. 6 and 7). It 
is said that an orbital osteoma is usually covered by 
the mucous membrane of the paranasal sinus from 
which the tumor originates. But, microscopic ex- 
amination did not reveal any trace of such mucous 
membrane ; probably it was atrophied. 


DISCUSSION 


Consideration of this case report makes it 
evident that the osteoma, proved histologi- 
cally, originated at an unknown date from 
the ethmoidal sinus, without any obvious 
exciting cause. Symptoms started to appear 
about 13 years ago. Its presence was de- 
tected radiologically nine years ago, after 
which time it remained stationary. 

The minimal eye signs in this case were 
obviously due to the extremely slow growth 
of the tumor which accommodated itself to 
the orbital contents without disturbing the 
function of any important structure. To 
treat such an orbital tumor, it was impera- 
tive to decide whether operative removal was 
indicated and, if so, which type of approach 
could be used to the best advantage. Vague 
pains and slight proptosis, although minimal 
symptoms, were considered to be sufficient 
indications for operative interference. 

According to Benedict,' as the osteoma 
lies underneath the periorbita, it is con- 
venient to approach the tumor by incision 
through the skin and periosteum anterior 
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to the surface of the tumor. Rizzuti* and recur; however, the patient is still under 
Damato* also adopted the subperiosteal ap- observation. 
proach. In the present case this method 244, Lower Circular Road (20). 
failed, so approach was made through the 
second surgical space between the periorbita 
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In the left eye, there was a two to three-mm. 
bulging of an anterior staphyloma in the upper two 
thirds, while in the lower one third the cornea was 


CONGENITAL ANTERIOR 
STAPHYLOMA WITH 
HY DROCEPHALUS* 


A. D. Grover, M.S. 
Aligarh, India 


CASE REPORT 


Meena, aged 28 days, a girl, was brought on 
February 5, 1953, with the complaint of the absence 
of the black portion of the eyeballs and the inability 
to see since birth. 

Family history. The parents had been married 
for three years. The patient was the first child; 
full-term, normal delivery; weight, six Ib. The 
mother had a high fever for three days during the 
fourth month of pregnancy, but no exanthema. 
There was no history of any venereal disease. 

Personal history. At the time of birth, the central 
black part of the eyeballs was not seen and in its 
place there was a protruding mass. The area round 
about the bulging portion of the eyeballs became 
bluish on the third day after birth and has been so 
since then. 

Examination. There was a three to four-mm. pro- 
trusion of an anterior staphyloma through the 
palpebral fissure of the right eye. The size of the 
eyeball was normal. The surface of the staphyloma 
was lobulated especially in its upper part. The 
sclera for four to five mm. around the limbus was 
bluish. 


*From the Gandhi Eye Hospital, Muslim Uni- 
versity. 


Fig. 1 (Grover). Appearance of patient. 
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opaque and flat. The sclera for four to five mm. 
around the limbus was bluish. The size of the eye- 
ball was normal (fig. 1). 

Investigations. Conjunctival smear, negative; 
Mother’s Kahn and Wassermann reactions, nega- 
tive. Examination of the mother showed subacute 
cervicitis with erosion of the cervix. The vaginal 
smear showed a few pus cells but no organisms. 

Follow-up. The condition of the patient’s eyes 
remained almost the same but the general health of 
the child deteriorated. Ten days after the first 
examination, the fontanelles gradually became 
large, tense, and bulging and the child started 
showing signs and symptoms of hydrocephalus. The 
circumference of the head gradually increased to 
27 inches. The child died at the age of 11 months. 


Discussion 

Congenital anterior staphyloma is a rare 
condition. Etiologically, it probably exists in 
two forms: (1) truly developmental aber- 
ration, and (2) the result of an intra- 
uterine inflammation. The theory of intra- 
uterine inflammation was originally ad- 
vanced by Sonnenmayer (1840) and, in 
many cases, the condition bears a striking 
analogy to an ulcerative process which has 
advanced to perforation. A case studied in 


detail by Parsons (1904) showed definite 
signs of infection, such as occurs in post- 
natal life. Clausen (1922) has described a 
case of congenital staphyloma with signs 


of inflammation. In some recorded cases 
the condition was bilateral. A few cases 
showed an anterior staphyloma in one eye 
and phthisis bulbi in the other; this points 
to a transamniotic infection and may mean 
that the phthisical eye has shrunk as a re- 


sult of more severe panophthalmitis than 
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that of its fellow which merely became 
staphylomatous. In some cases the infection 
may be endogenous, that is, transplacental, 
and the resulting staphyloma may be a fur- 
ther development of an “internal ulcer.” 

On the whole the evidence points to an 
inflammatory origin in most cases of con- 
genital staphylomas, whether transamniotic 
or transplacental is uncertain. 

On the other hand, the cases in which in- 
flammatory changes are absent and some 
other developmental anomalies, such as ad- 
herence of lens or iris or pupillary mem- 
brane to the back of the cornea, are pres- 
ent, can be explained by the theory of “mal- 
development.” In Peter’s view the aberra- 
tion primarily concerns the formation of 
the lens vesicle from the surface epithelium ; 
while in Collins’ view, a nondifferentiation 
of the mesoderm intrudes itself between the 
lens vesicle and the surface ectoderm. 

The patient herein presented had anterior 
staphyloma in both eyes since birth. She 
developed hydrocephalus at the age of one 
month. In some cases, chronic hydrocephalus 
in children is due to excessive secretion by 
the choroid plexus or ventricular ependyma 
as a result of chronic inflammation ( Romanis 
and Mitchiner). It is quite probable that in 
this case the anterior staphyloma and chronic 
hydrocephalus were the result of an intra- 
uterine endogenous (transplacental) inflam- 
mation. 


Gandhi Eye Hospital. 
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SuccessFUL HUMMELSHEIM OPERATION 


Dr. Don Smart AND Dr. Dante Sny- 
DACKER presented the case of a 36-year-old 
man with a complete right lateral palsy of 
unknown origin. In March, 1956, a resection 
of the right lateral rectus and a recession of 
the right medial rectus were performed. The 
original 50 prism-diopter esotropia was re- 
duced to 25 prism diopters by this procedure 
and in May, 1956, a five-mm. recession of 
the left medial rectus was performed with- 
out subjective or objective improvement. 
Therefore, in November, 1956, a Hummel- 
sheim operation was performed on the right 
eye. Since this time the eyes have remained 
straight for distance and near and the right 
eye can be abducted 20 to 30 degrees. 


PROVOCATIVE TESTS IN GLAUCOMA 


Dr. FREDERICK ( lowa City, Lowa): 
Any test that will help us to make an early 
diagnosis of glaucoma is worth further 
study. Provocative tests if used judiciously 
and applied intelligently will be of such help. 

The reliahility of a certain test has to be 
known. This is the expected percentage of 
positive results in a series of patients with 
untreated early glaucoma. This figure should 
be high or the test is impractical. The 
analytic evaluation of a test will reveal the 
mechanism by which the test produces an 
increase in intraocular pressure. An under- 
standing of this mechanism will allow us to 
choose a specific test for a specific type of 
glaucoma. 

The positivity of a test is usually judged 
by the increment of intraocular pressure. 
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After the water-drinking test an increase of 
more than 6.0 mm. Hg is highly suspicious 
for glaucoma. After the Priscoline test an 
increase of 9.0 mm. Hg is still within physio- 
logic limits. The final value reached after a 
provocative test is not of paramount im- 
portance as it depends too much on the 
original intraocular pressure. 

Tonographic studies before and after the 
water-drinking and the Priscoline tests seem 
to indicate that the increase in intraocular 
pressure is due to an increased inflow of 
fluid into the eye. This increased flow can 
be partially inhibited by the administration 
of Diamox one hour before the test. 

The provocative tests emphasize the im- 
portance of certain hygenic measures in 
glaucomatous patients. They should not wear 
a tight collar nor work with their head bent 
down, as in gardening. They should avoid 
drinking large amounts of liquids and they 
should cut down on coffee, not because of 
the caffeine but because of the amount of 
fluid. 

The water-drinking test and, if that is 
negative, the Priscoline test should be used 
in chronic simple glaucoma. In closed-angle 
glaucoma the darkroom and the mydriasis 
tests are of greater value. 

MECHANICS OF CORNEOSCLERAL WOUND 

CLOSURE 

Dr. H. JonNsTON presented a 
study of closure of the incision made for 
cataract extraction. He compared the radial 
suture (McLean) with the mattress suture 
(Alvis and Bick). He showed that both su- 
tures, if improperly placed, cause a posterior 
gaping of the wound and that although a 
mattress suture is superior in this respect 
it is more difficult to remove and doubles the 
number of loops of material at the time of 
operation. The most important factor in 
preventing posterior gaping of the corneal 
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wound is a shelving incision. With this type 
of incision the pressure of the intraocular 
contents coapts the wound edges ever tighter. 
Dr. Johnston believes that the ideal closure 
is a well-shelved incision closed with several 
radial appositional sutures. 

Discussion. Dr. Kennetu L. Roper: Dr. 
Johnston has recently had two serious post- 
operative hemorrhages in cataract patients. 
Hemorrhage is but one of several complica- 
tions that can occur as a result of defective 
wound healing. It is too often attributed to 
bad behavior on the part of the patient. Dr. 
Johnston did not place his two cases in this 
category but instead has become interested 
in the causes of defective wound healing. He 
will benefit as well as his patients because 
of this aroused curiosity. 

In my own experience, hemorrhage into 
the anterior chamber is rarely traumatic in 
origin but usually develops spontaneously 
in cases in which a suture has been placed 
too deeply on the scleral side of the incision. 
Vail has written extensively on hyphema 
after cataract extraction and his conclusions 
are well known to all of you. The lower 
incidence of hyphema that I have might well 
be ascribed to the use of multiple corneo- 
scleral sutures which he advocates as an 
important measure against hyphema. 

Faulty closure of the cataract wound 
occurs when the lips of the incision are not 
in proper apposition. This can take place 
either with or without tissue being included 
between the edges of the incision. 

Many investigators, more recently Dun- 
nington, have shown how basic principles 
of wound healing quite thoroughly establish 
the value of a limbal incision with a con- 
junctival flap. The highly vascular nature of 
episcleral tissue causes prompt closure of 
the anterior part of the wound, while the 
conjunctival covering tends to prevent epi- 
thelium from growing between the edges 
of the incision. 

Such studies also point out that approxi- 
mation of the deeper layers of the wound 
is essential. 
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Superficial sutures tied too tightly tend 
to cause gaping of the posterior surfaces. 
This can lead to spontaneous loss of the 
anterior chamber on or about the fifth day, 
with or without incarceration of the iris or 
vitreous. This predisposes to later complica- 
tions such as persistent striate keratopathy, 
cystoid cicatrix, and vitreous traction on the 
retina which further leads in some cases to 
macular edema or possibly retinal detach- 
ment. 

If sutures are placed too deeply, gaping 
of the anterior layers occurs. If a con- 
junctival flap has been employed, the vascu- 
lar wedge of episcleral tissue is large and 
any separation of the posterior layers will 
be followed by bleeding into the anterior 
chamber. 

Overriding of the edges of the wound will 
occur when the suture is too superficial on 
the opposite side. 

In the case of a mattress-type suture, un- 
less it is most accurately tied, an inversion 
of the scleral part of the incision occurs. A 
similar result will occur with the use of a 
single appositional suture if the scleral bite 
is too far away from the edge of the incision. 

In my hands faulty wound healing from 
these causes has been largely overcome by 
the use of three nonperforating appositional 
sutures inserted to a depth preferably less 
than one-half the thickness of the tissues 
at about the junction level of the outer and 
middle third. It can be readily seen that, 
with sutures so placed in wounds more or 
less oblique and valvular and combined with 
a conjunctival flap, cohesion sufficient to 
withstand normal intraocular pressure re- 
sults, and the anterior chamber is restored 
within a few minutes. 

Dr. Johnston has obviously been giving a 
lot of thought to improving his own cataract 
technique and I asked him to let me know 
how he has done his recent cases. He was 
kind enough to write me a few days ago and 
to include a copy of his paper. He also sent 
along a list of questions which he hoped [ 
would answer. I shall now attempt to do so. 


q 


Dr. Johnston prefers a preplaced shallow 
groove; four preplaced McLean sutures; 
and a very bevelled keratome incision. 

First of all let’s give credit where credit 
is due. For the benefit of the younger men 
and some of the older men as well, Williams, 
in 1865, was the first to employ a suture to 
close the cataract incision. His suture was 
placed in the cornea after the extraction of 
the lens. 

Mendoza, in 1888, was the first to make a 
preliminary groove in the cornea and to in- 
sert the ends of a double-armed suture in 
either lip prior to the incision. 

All that McLean did in 1940 was to move 
the groove back toward the sclera so that 
he could incorporate the conjunctiva. 

The importanee of a conjunctival flap is 
so generally conceded that comment is un- 
necessary. Dr. Johnston states that the 
limbus-based flap bothers him. It obstructs 
his view of the chamber and is a hindrance in 
making his keratome-scissors section. This 
is one of my objections to it. I also feel that 
this type of flap is handled too much dur- 
ing the operation, resulting in tears and also 
requiring the insertion of many interrupted 
sutures. Dr. Johnston wrote that he might 
adopt a fornix-based flap and I advise him 
to do so. 

Dr. Johnston states that he prefers 6-0 
black braided silk on Greishaber needles. 
In the first place, it seems to be generally 
agreed that suture materials themselves— 
silk or catgut—as now available for cataract 
surgery are satisfactory. The second factor, 
which is of extreme importance, is the qual- 
ity of the needles available to us today. There 
is no longer the need to depend on the 
Greishaber needle which meets all the eye 
surgeon’s requirements in terms of sharp- 
ness, polish, and performance, with one im- 
portant exception. The fact that it is still an 
eyed needle necessitates that two strands of 
suture material be pulled through the tissue. 
Less tissue damage and a smaller hole occurs 
with the single strand attached to a swagged 
needle. 
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Dr. Johnston inquires as to whether it is 
easier to make a bevelled section with a 
keratome than the Graefe knife. It is well 
known that the usual keratome incision is 
bevelled, so that re-established intraocular 
pressure tends to close the wound more 
tightly. 

Dr. Johnston also asked how does one 
decrease the bevel as the 180-degree me- 
ridian is approached. I know of no reason 
why one should aim to do so. If, on the 
other hand, the bevel is continued when en- 
larging the wound, a firmer closure is pro- 
cured, so that the wound is less likely to leak. 

I think it is important to point out that if 
a long bevel is made, as advocated by Atkin- 
son, it is essential to tumble the lens. In the 
event of capsule rupture it is more difficult 
to express lens matter. I prefer an incision 
with a shorter bevel than advocated by At- 
kinson and placed well back at the limbus, 
which permits safe delivery of any type of 
lens with which one is confronted. 

Dr. Johnston asks “how does one make 
certain, when a fornix-based flap is used, that 
tags of conjunctiva do not get into the 
wound.” My answer to this question is— 
first of all—careful, meticulous dissection of 
the flap with a loupe, making certain that 
there are no conjunctival tags left hanging 
to the cornea. Also, as I have already men- 
tioned, I place my incision well back of the 
conjunctiva-cornea junction line. 

Dr. Johnston also inquires as to whether 
or not right and left scissors for enlarging 
the corneal section is superior. It definitely 
is. 

I personally use the keratome and scissors 
and feel that this major objection is best 
answered by the use of proper scissors for 
enlarging the section. I have had made for me 
special right-sided and left-sided angular scis- 
sors which has proved extremely helpful for 
enlarging the corneal section. The scissors is 
used as a pair. The blades are angulated, 14 
and 16 mm. long, with smoothly rounded 
points like a spatula, enabling easy introduc- 
tion into the anterior chamber without in- 
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jury to the corneal endothelium or iris. The 
blade which is introduced into the anterior 
chamber on both the right-sided and left- 
sided scissors is the lower and longer blade, 
permitting a continuation of the section at 
the same level or plane on both sides of the 
keratome incision and without having to re- 
insert the scissors into the chamber with 
each snip. 

And now back to Dr. Johnston’s original 
problem—what caused the severe hemor- 
rhages in his two cases. At least he did not 
attribute either to bad behavior on the part 
of the patient. Instead, he has become inter- 
ested in the causes of defective wound heal- 
ing. He is to be commended for having this 
aroused curiosity. Through it he has learned 
much and his patients are going to be bene- 
fited by it. And the deeper he gets into the 
problem of suturing in cataract surgery, the 
more convinced, I am sure, he will become 
that there is nothing new about it under the 
Stars. 

Dr. Derrick VaiL: Mr. President, fel- 


low members, and guests. Dr. Johnston was 
very kind to me, but I’m not so sure about 
Ken’s remarks. At any rate, I don’t know 
whether we need a defense or not. I want 


to congratulate Dr. Johnston for a very care- 
ful study of the factors that enter into the 
posterior gaping of the wound, which, I 
agree with him, is a big factor in the inci- 
dence of hyphema. There is an awful lot to 
say about this. In the first place, the inci- 
dence of hyphemas is one of the very thorny 
problems to determine; in the literature it 
varies all the way from 0.10 percent up to 
almost 39 percent, and you have to strike an 
average. The average comes up to 12 per- 
cent now, I suppose. When I made the orig- 
inal study of over 3,000 cataract cases— 
patients who had cataract operations—in- 
cluding about 1,200 in the literature, the 
over-all figure that I had was six percent. 
In a recent study of controlled cases where 
I wanted to see whether Diamox had any 
effect on the healing, the incidence was quite 
high, about 23 percent. I don’t quite know in 


my own mind the answer to that. The tech- 
nique was considered to be about the same. 
I think we may have used cortisone a little 
sooner in those cases because cortisone, in 
the original series, was not available. 

My partner, Dr. Shoch, has had an excel- 
lent run of cataract patients without much in 
the way of hyphema to bother him. I do 
know that the proper sutures he uses have 
cut down the incidence and there are papers 
in the literature to emphasize that point. A 
colleague in Wisconsin, Fred Davis, tells 
me that he has done 200 consecutive cataract 
cases without a single hyphema, using three 
or four catgut sutures. I listen to Fred Davis 
with a great deal of respect because he has 
had, of course, enormous experience. That 
is just one proof, you might say, that proper 
suturing does have an effect on hyphema and 
I think Dr. Johnston has shown us why. 

There are any number of unsolved prob- 
lems in this fascinating subject. In the first 
place, the hyphema itself can vary from a 
drop or so of blood in the anterior chamber, 
which is trivial, to the desperately bad cases 
where blood fills the anterior chamber and, 
also, the vitreous. In a number of cases, eyes 
have been lost as a result of these serious 
hemorrhages. I think probably Dr. John- 
ston’s two cases may fall into this category. 
I have a feeling that those cases in which 
we have massive intraocular hemorrhages, 
which we consider as an extensive hyphema, 
actually are a combination of the ordinary 
mechanism of hyphema which is wound rup- 
ture, plus a subchoroidal hemorrhage that 
was not sufficiently powerful to break 
through the sutures and extrude all of the 
contents. The proof of that statement would 
probably lie in some work that Bernard 
Samuels did a number of years ago in the 
study of eyes enucleated for hopeless blind- 
ness and secondary glaucoma at the Eye and 
Ear Infirmary in New York. He showed 
subchoroidal hematomas in a number of 
these eyes. 

So I think we have to go back to the first 
principle, the continuous study of a very 


fascinating subject. I again express my ap- 
preciation to Dr. Johnston for bringing this 
up. I had not planned to discuss it until Dr. 
Roper infuriated me—but since he did, | 
wanted to give my ideas and particularly 
wanted to compliment Dr. Johnston for doing 
this work. I hope he will continue it. 

David Shoch, 
Corresponding Secretary. 
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FUNDUS FINDINGS 


Dr. F. RINTELEN AND Dr. F. HEGGLIN 
comprehensively surveyed the problem of 
hypertension from the viewpoints of the oph- 
thalmologist and internist respectively. 

Dr. A. Huser anp Dr. B. CaGIANuUT 
(Zurich) noted that the differential diag- 
nosis of papilledema due to malignant hy- 
pertension and that due to choked disc may 
be difficult when the hypertension causes 
cerebral symptoms or when a basal tumor 
produces hypertension. The presence of an- 
giospasm, arteriosclerosis, cotton-wool exu- 
dates, and an excessive diastolic pressure of 
the central retinal artery found with Bail- 
liart’s dynamometer would indicate hyper- 
tension as the causative factor. 

Dr. R. WitMeR AND Dr. A. SCHMID 
(Berne) observed a cholesterin crystal em- 
bolus in the superior temporal retinal artery 
which was movable and caused no functional 
disturbance. 

Dr. G. R. Constam (Zurich) discussed 
diabetic retinopathy in relation to arterio- 
sclerosis. 

Dr. J. Bapetr anp Dr. B. RILLiet 
(Geneva) concluded from a study of 320 
cases that diabetic retinopathy led to blind- 
ness in two to four percent of cases. They 
found that the blood values of cholesterin 
and glycoprotein increased with the severity 
of the retinopathy. 
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Dr. J. F. Cuenper (Lausanne) studied 
46 patients with brittle diabetes under treat- 
ment with a sulfamide derivative (Tolbuta- 
mide). The effect on the advent of retino- 
pathy was no more favorable than with in- 
sulin. 

Dr. Brickner (Basle) suggested for 
diabetic retinopathy the auxiliary adminis- 
tration of testosterone and methiscol. 

Dr. M. Favre (Berne) reported two 
cases of hyaloid-retinal degeneration of a 
type intermediate to those described by 
Wagner and Kleinert respectively. 

Dr. A. FRANCESCHETTI AND Dr. S. 
Fornt (Geneva) described three cases of 
tapetoretinal degeneration with a curious 
marblelike appearance in the fundus periph- 
ery. 

Dr. H. GotpMANN (Berne) found that 
foci of choroiditis that escape ophthal- 
moscopic examination may often be seen 
with the slitlamp. 


GLAUCOMA 


Dr. A. BANGeERTER (St. Gall) uses iri- 
dectomy for acute glaucoma, usually periph- 
eral; iridencleisis for narrow-angle glau- 
coma; and cyclodialysis or the Elliot tre- 
phining operation for open-angle glaucoma. 

Dr. M. Amster AND Dr. E. 
(Zurich) remarked that but 80 cases of es- 
sential atrophy of the iris have been re- 
corded in the past half-century. Their case 
ended in terminal glaucoma that required 
enucleation. 

Dr. E. Lanpott (Zurich) examined six 
eyes enucleated for absolute glaucoma which 
were definitely consecutive to a pre-exist- 
ing primary glaucoma. In all, the histologic 
picture corresponded to hemorrhagic glau- 
coma secondary to obliteration of the central 
retinal vein. 

Dr. U. Nemetz (Vienna) discussed three 
cases of glaucomatous cataract following 
keratoplasty. 

Dr. E. B. StreirrF anp Dr. L. GoLay 
(Lausanne) examined a 13-month male in- 
fant affected with Lowe’s syndrome, and 
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found glaucoma, nystagmus, and con- 
comitant divergent strabismus. In the other 
nine reported cases, glaucoma was noted in 
five, cataract in eight. All were males. 

Dr. T. Scumiptr (Berne) described an 
improved Schigtz tonometer, designed by 
Goldmann and manufactured by the Haag- 
Streit firm, which avoids parallax and gives 
constant findings. 

Dr. H. Hernren, Dr. P. Luper, anp Dr. 
A. Mutter (Zurich) stressed that a reliable 
value for ocular rigidity can be obtained only 
by using the Goldmann applanation tonom- 
eter and that of Schigtz. Rigidity dimin- 
ishes as myopia increases. In a myope, af- 
fected by glaucoma, the tension noted by the 
Schigtz tonometer is less than that which 
truly exists. 


CLINICAL INVESTIGATION 


Dr. B. Glocker AND Dr. K. Mirtet- 
HOLZER (Geneva) found a positive dye test 
for toxoplasmosis in 43 percent of 536 cases 
of uveitis and but 22.6 percent in a control 
series. 

Dr. G. SAUBERMANN (Basle) has aban- 
doned the Ridley technique and now uses 
intracameral lenses. He is convinced that 
most of the reaction to the plastic is due 
to the Zephiran used for disinfection. After 
removal from Zephiran the implant should 
be placed in distilled water for one hour and 
then thoroughly rinsed. 

Dr. F. FRANKHAUSER AND Dr. T. 
Scumipt (Berne) would distinguish two 
types of perimetry—static and kinetic. 

Dr. H. Duster anv Dr. J. J. Scnemec- 
GER (Geneva) studied the aqueous with the 
method of immuno-electrophoresis devel- 
oped by Scheidegger. In uveitis due to 
Reiter’s syndrome, a fraction found in the 
serum (B-2 m) was absent from the aque- 
ous. 
Dr. W. Bamenrt (St. Gall) examined 225 
cases of monocular convergent strabismus 
and found some hypofunction of the lateral 
rectus in two thirds of the amblyopic eyes. 

Dr. R. Fesst (St. Gall) found numerous 
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cases of amblyopia refractory to Bangerter’s 
methods of treatment. 


VIRUS DISEASES 


Dr. G. Tonpury (Zurich) has been in- 
terested in the fetal cataracts resulting from 
virus infection in the mother in the first tri- 
mester of pregnancy. His animal experi- 
ments show that epithelial organs, and es- 
pecially the lens, are most sensitive to the 
pathologic action of the virus. 

Dr. P. Dreterte AND Dr. A. SCHWARZ 
(Geneva) discussed the pseudoretinitis pig- 
mentosa that may follow rubeola, rubella, 
and antismallpox vaccination. The prog- 
nosis is usuaily good but in some cases 
a permanent visual loss ensues. 

Dr. C. Stuccnt anp Dr. A. VOLLEN- 
WEIDER (Lausanne) cited a case of Behcet's 
disease in which the fundi showed a pseudo- 
retinitis pigmentosa similar to that found 
with other virus diseases. 


CASE REPORTS 


Dr. E. Rossecet AND Dr. E. Beck ( Lau- 
sanne) discussed the syndrome of Mauriac, 
a complication of infantile diabetes charac- 
terized by dwarfism and hepatomegaly with 
accordion pleating. These infants usually die 
before the appearance of eye lesions, though 
they have seen two with diabetic cataract and 
one with retinopathy. 

Dr. E. Birxr (Basle) added further de- 
tails to his 1954 report of a case of multiple 
myeloma diagnosed then by the slitlamp 
study of the cornea. In 1955 electrophoretic 
study of the serum showed a significant in- 
crease of gamma globulin. A third sternal 
puncture in 1956 for the first time gave 
positive findings. The patient died of uremia 
and the diagnosis was confirmed by autopsy. 

Dr. J. NorDMANN AND Dr. A. Burcer 
(Strasbourg) discussed a case in which the 
clinical history suggested a choroidal metas- 
tasis of melanoma but histologic study dem- 
onstrated that the melanosarcoma of the eye 
was of the primary type. 

Dr. R. Witmer anp Dr. A. 
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(Berne) told of a patient with optic atrophy 
in one eye secondary to temporal arteritis who 
was seen just after he developed a thrombosis 
of the central retinal artery in the other eye. 
Fortunately, treatment with anticoagulants 
and vasodilators proved effective. 
John D. Blum, Geneva, 
Correspondent. 
James E. Lebensohn, Chicago, 
Translator. 


NEW YORK SOCIETY 
FOR CLINICAL 
OPHTHALMOLOGY 
May 6, 1957 
Dr. Max CHAMLIN, President 


ELECTROCYCLOGRAPHY 


Dr. Jerry Harr JAcopson, Dr. G. PETER 
HALBERG, AND Dr. HunTeR H. ROMAINE 
reported on electrical activity of the human 
eye during accommodation. It has been re- 


cently discovered by Buhlbring that it is pos- 
sible to record potentials from contracting 


smooth muscle. It has been known for a 
period of time that when a mechanical trans- 
ducer is attached to the ciliary body and 
the ciliary ganglion is stimulated electrically, 
a contraction is observed. Schubert recently 
reported a potential of a slow tonic nature 
in the human eye during accommodation. 

In their study, the present authors used a 
number of human volunteers, placed in a 
device which prevents eye motion but allows 
for accommodative changes. This consists of 
a large silver mirror with a near fixation 
dark spot superimposed upon a distant one 
in such a manner as to eliminate motion when 
a shift is made from one to the other. 

It is their finding that, when the human 
eye accommodates, there is a deflection of 
positive electricity of a character similar to 
the form of mechanical change found in ani- 
mals on ciliary ganglion stimulation. Experi- 
ments in patients whose accommodation was 


paralyzed with cycloplegics produced similar 
potential changes. 


ACUTE GLAUCOMA AND GENERAL SURGERY 


Dr. SAMUEL GARTNER AND Dr. Epwin 
BILLeT pointed out that acute glaucoma oc- 
curs in the early postoperative period after 
general surgery with sufficient frequency to 
bring the problem to the attention of oph- 
thalmologists, surgeons, and anesthesiolo- 
gists. In the past year at Montefiore Hos- 
pital four such cases were diagnosed out of 
a total of 3,437 surgical cases operated un- 
der general and spinal anesthesia. In none 
of these four cases did the patient have any 
awareness of eye trouble before operation. 
It is possible that other cases occurred where 
transient acute episodes were missed by the 
surgeon. 

The acute attacks of glaucoma followed 
excision of a polyp of the large bowel in 
one case, abdominoperineal resection of the 
rectum in one case, and cholecystectomy in 
two cases. 

The responsible factors are considered to 
be atroprine and scopolamine in premedica- 
tion, deep anesthesia with pupillary dila- 
tion, the excitement of hospitalization, the 
semidark room following surgery, and the 
predisposition of these patients to acute at- 
tacks by the anatomic structure of their eyes. 

The symptoms of acute glaucoma are usu- 
ally overlooked in the immediate postopera- 
tive period. 

It is suggested that pilocarpine hydro- 
chloride (two percent) be instilled routinely 
in the eyes of patients prior to general anes- 
thesia, and during the early postoperative 
period, in an endeavor to prevent acute at- 
tacks of glaucoma. 


FRACTIONIZED CYLINDER RETINOSCOPY 


Dr. ALFRED KESTENBAUM said that Lind- 
ner’s known rotation test in cylinder retinos- 
copy allows exact determination of the axis of 
the cylinder. The axis is correct if a rotation 
of the axis five degrees to the right or to the 
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left results in a new astigmatism, the 
stronger meridian of which lies to the left 
or to the right, respectively, in analogy with 
Jackson’s rules for the “cross-cylinder” 
method. If the cylinder glass is correct in 
strength, the angle between the “new 
astigmatism” and the correct axis of the glass 
measures 42.5 degrees or around 45 degrees. 
If the glass is too strong, the angle is larger 
than 45 degrees. If the glass is too weak, the 
angle is less than 45 degrees. Lindner 
stressed that this fact can be used for de- 
termination of the exact strength only in low 
degrees of astigmatism, since the deviation 
of the angle from 45 degrees depends on the 
relative size of the error. If +-1.0D. is given 
instead of +0.5D. this means an error of 
100 percent, but if +5.5D. is given instead 
of +5.0D. the error is only 10 percent, so 
that the deviation of the angle from 45 de- 
grees is not noticeable. 

This difficulty was overcome by the au- 
thor by means of fractionization of the 
cylinder in the rotation test. At first the axis 
is exactly checked by the rotation test. Then 
the cylinder is subdivided into a larger sta- 
tionary part and a small mobile part ; for ex- 
ample, +5.0D. is divided into +4.0D. 
and +1.0D. The large part, +4.0D., is put 
into and kept in the correct axis; only the 
small part, +1.0 D., is rotated five degrees 
alternately to the right and to the left and the 
angle between the “new astigmatism” and 
the correct axis of the glass is observed. 
Since only +1.0D. is subject to the rota- 
tion, an error of +0.5D. up or down gives 
a strong, noticeable deviation of the angle 
from 45 degrees. If the angle is more than 
45 degrees, the cylinder is too high (if 
+ cylinders are used) ; if the angle is less 
than 45 degrees, the cylinder is too low; if 
the angle is about 45 degrees, the strength 
of the turned cylinder is correct ; this turned 
cylinder is added to the stationary part. 

This fractionization of the cylinder allows 
one, therefore, to check, in addition to the 
axis, the strength of the required cylinder by 
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rotation tests and to substantiate the result 
of the usual retinoscopy. 
Jesse M. Levitt, 
Recording Secretary. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 


November 21, 1957 


Dr. I. S. TassMan, Chairman 


TWENTIETH ANNUAL DESCHWEINITZ LEC- 

TURE 

Dr. I. S. TASSMAN (introduction) : 

With each succeeding year, there are 
fewer among us who had the good fortune 
to know Dr. George E. deSchweinitz. 

In the prime of his life, he was tall in 
stature, attractive in appearance, and pleas- 
ant in his manner. One was instantly im- 
pressed with his commanding personality. 
He won many awards and honors for his 
contributions to the development of ophthal- 
mology and was recognized as the Dean of 
American ophthalmology. 

Dr. deSchweinitz was professor of oph- 
thalmology at the University of Pennsyl- 
vania from 1902 to 1924, president of this 
College of Physicians in Philadelphia from 
1910 to 1913, president of the American 
Medical Association in 1922, and a member 
of all of the ophthalmologic societies in this 
country and abroad. He was the type of man 
who would have been an outstanding success 
in any field of endeavor. 

Dr. deSchweinitz died on August 22, 
1938, at the age of 79 years. The first 
deSchweinitz Lecture was delivered on No- 
vember 17, 1938, by Dr. Edward Jackson on 
“The development of ophthalmology in one 
lifetime”—a most appropriate title. 

Tonight we will hear the 20th annual 
deSchweinitz Lecture to be delivered by Dr. 
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John H. Dunnington of New York who is 
well known to most of us. 


SOME MODERN CONCEPTS OF OCULAR WOUND 

HEALING 

Dr. Joun H. Dunnincton: Although 
the complex problems of wound repair are 
far from solved, much progress is being 
made. The healing of epithelium depends 
upon its rapidity of spread and its tendency 
to line all open crevices until advancing 
epithelial edges meet. These characteristics 
influence not only normal healing but also 
have much to do with the production of epi- 
thelial invasion of the anterior chamber. The 
pathogenesis of this complication of cataract 
extraction is discussed. 

Some recent investigations of the reac- 
tions of the corneal stroma during healing 
are reviewed. Radioautographs indicate syn- 
thesis of sulfated mucopolysaccharides at 
the wound edge 17 to 24 hours after opera- 
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tion. The invasion of polymorphonuclear 
leukocytes can be inhibited if soybean tryp- 
sin inhibitor or sodium salicylate is applied 
to the incision during the second postopera- 
tive hour. Corneal fibroblasts arise first 
from the transformation of corneal stromal 
cells along the edge of the incision and later 
from monocytes which migrate into the in- 
jured area. The changes in the noncellular 
elements of the stroma during the healing 
of a limbal incision are described. Abnor- 
malities of stromal healing are manifest by 
broad scars and stromal overgrowths. The 
clinical importance of avoiding these com- 
plications is outlined. 

The present trend of thought concerning 
the role of Descemet’s membrane and en- 
dothelium in healing is that endothelial heal- 
ing takes place by the transformation of pro- 
liferating corneal fibroblasts. 

William E. Krewson, 3rd, 


Clerk. 


OPHTHALMIC MINIATURE 


The Eye, the noblest and most beautiful organ of the body, through 
which the mind receives its chief stores of knowledge, and many of its 
purest streams of joy—and by aid of which are carried on all avocations 
that contribute to the happiness and improvement of society—seems to 
have been the only part abandoned to an almost total neglect. 


Edward Reynolds, 


An address at the dedication of the New Building of the Massachu- 
setts Eye and Ear Infirmary, July 3, 1850. Published by C. C. P. 


Moody, Boston, page 8. 
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A PLASTIC APPROACH side of the ablest navigator.”’ To be lucky is 
TO SURGERY* to know the rules and to know when to break 
Cuarites Heaney,’ F.R.C.S. them. 

London, England The first rule is that diagnosis should pre- 
cede treatment, and to disregard this rule is 
“worse than a crime, it is a mistake.” The 
word “diagnosis” is merely a verbal symbol 

*This paper appeared in full in The Lancet, to represent a living and changing phenom- 
January 11, 1958, p. 94. enon ; diagnosis in its fullest sense is an un- 


Consultant plastic surgeon, The London Hos- 
pital, Whitechapel, E. 1. derstanding of the pathologic process present. 


There is no such thing as a “lucky” sur- 
geon—"“the wind and the waves are on the 


The making of a diagnosis is a continuous 
process which does not cease with the start 
of the operation, but should always be one 
step ahead of the treatment. It is fatal to 
cling to an incorrect diagnosis; so, having 
made a diagnosis, do not stick to it. A plastic 
outlook is essential. Each case should be 
treated on its own merits, since no two cases 
are the same. The man with a rigid method 
and technique is dangerous: if he says that 
something is always so, he is either teaching 
or no surgeon. Since pathologic processes 
change, what was a correct diagnosis at one 
time may be wrong later. One should start 
an operation with a working diagnosis, to- 
gether with a clear conception of the known 
facts and an open mind. 

One learns quickly from one’s mistakes, 
sometimes too quickly. It is nicer to learn 
from the mistakes of others. However, it is 
essential to be able to recognize a mistake, 
and it may be hard to realize that the result 
might have been better. Inquisitiveness is an 
essential attribute of a good surgeon, because 
inquisitiveness leads to an increase of knowl- 
edge; and to know all about a condition is 
to know its complications, and thus avoid 
them. 

Do not ignore the opinion of the unin- 
structed ; for rude minds sometimes contain 
pearls of wisdom, and discussion is always 
helpful, because what is dark when unspoken 
may become clear when discussed. 

Although the diagnosis is correct, it may 
be difficult to decide on the treatment, be- 
cause this so much depends on the prognosis. 
The knowledge of the prognosis of a disease 
and the assessment of the prognosis in the 
particular case is essential in deciding the 
treatment, especially in carcinoma. 

So often the problem is not how to do the 
operation, but what operation to do, since 
it is the duty of the surgeon to prolong living 
in comfort, rather than to prolong the dis- 
comfort of dying. A clear conception of why 
one is operating at all, and why the particular 
operation has been decided upon, should al- 
ways be kept in mind. 
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You should not do today in an ill patient 
what can be done tomorrow or later in a fit 
patient. Emergency operations should be 
avoided if possible: the acute abdomen, for 
instance, is a Pandora’s box of mischief. To 
an already ill patient do not add the insult 
of a big operation; he needs a life-saving 
operation, and no more. Do not try to paint 
the lily, for a live weed is better than a dead 
lily. 


* * * 


The gentle handling of tissues is essential ; 
this rule must not be broken. Avoid lethal 
surgery, whether it is a cell or the patient that 
dies. The more dead or dying cells left in 
an operation site, the slower the recovery. 
The heavy-handed surgeon who mauls the 
tissues, often with the aid of fierce instru- 
ments and retractors, is the one who compli- 
cates already elaborate techniques in a vain 
attempt to reduce the incidence of postopera- 
tive sepsis. 

There must be no tension, either in the 
surgeon or in the tissues. Healing is quickest 
when the tissues lie adjacent to one another 
without tension or compression. Both these 
states, which are associated with tight stitch- 
ing, upset the blood-supply to the healing 
edge. Sutures should be inserted in such a 
way that the blood-vessels in the loop of the 
stitch are not compressed, either at the time 
of stitching or later when the tissues swell 
from postoperative edema: otherwise more 
trauma is caused, with more edema and more 
compression. Whereas a ligature is for hemo- 
stasis, a suture is to approximate tissues until 
they heal, and a stitch that is inserted to per- 
form both these functions is essentially 

Each stitch must be inserted and tied as 
if it were the most important one. Since a 
successful operation depends on its weakest 
stitch, each one should have meticulous care. 
As is seen in skin suture, a badly placed 
stitch cannot be corrected by any number of 
rightly placed stitches, so it should be re- 
moved at once. If the stitches are loose and 
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soon removed, only the incision will be vis- 
ible, and not the stitch marks. But stitches 
can be removed early only if there is no 
tension and a good blood-supply. . . . 

By your scars will you be judged—the 
patient honors the surgeon if the scar is neat, 
for if the internal malady is cured, what is 
left save the scar by which to judge the re- 
sult? A neat suture line may cover a multi- 
tude of sins. Incisions should be made in the 
direction of so-called Lange’s lines, which 
for the most part lie in the flexion creases. 
If a circle is drawn on the skin, and the circle 
of tissue is removed, the resultant bare area 
is larger than the area removed, and is oval 
in shape, showing that tension, and unequal 
tension, exists in the skin. Therefore, if the 
incision is made at right angles to direction 
of the least tension a good scar results; if it 
is made in another direction there may be a 
contracture. 

“I shall excise the scar, the whole scar, 
and nothing but the scar, so help me Hippoc- 
rates,” is the initiate oath of the plastic sur- 
geon. The resulting defect is sometimes sur- 
prisingly large—one removes a pennyworth 
of scar and gets a shillingsworth of bare 
area. This is due to the fact that, where the 
skin is supple, skin defects heal by contrac- 
ture of the scar tissue drawing the edges to- 
gether, rather than by epithelial growth. 


* * 


Nature abhors a vacuum, and fills it with a 
bloodclot ; and, as hematomas are almost sy- 
nonymous with wound infection, subcutane- 
ous dead spaces can be obliterated by end-on 
mattress sutures of nonabsorbable material 
with the loops tied over packs. Some sites 
are more prone to the formation of hema- 
tomas than others. Whereas, blood-vessels in 
the face usually stop bleeding naturally, those 
in the lower abdomen do not; so every mis- 
erable bleeding blood-vessel must be ligated. 
In plastic surgery, pressure dressings are 
used to press the graft against the recipient 
area and so prevent hematomas. The intro- 
duction of the crépe bandage has been the 
greatest advance in skin-grafting in the 20th 


EDITORIALS 


century. To control hemorrhages, pressure 
dressings should be left for four days. Six 
days shall you labor and the seventh is for 
the evacuation of hematomas! 

Raw surfaces should not be left exposed, 
because they granulate and form scar tissue. 
Scar tissue is feminine in gender, being per- 
verse at all times: it contracts when it should 
relax, as in strictures ; and stretches when it 
should contract, as in hernia repairs. To say 
that a wound is granulating well is a con- 
tradiction in terms... . 

The best dressing for any raw surface is 
a skin graft, and the thicker the graft the 
less the contracture. Repeated dilatations are 
the signposts of surgical failure, and pull- 
through methods of anastomosis are bad. . . . 

Hippocrates said, “Do not operate on 
growths—it makes them worse’’; the same 
rule holds today. One should operate on the 
normal tissues away from the growth, and 
not cut across carcinomatous tissue. For the 
surgeon, the way to hell is paved with short 
incisions ; for the patient, the way to heaven 
is paved with small excisions in carcinoma 
surgery. Carcinomas are seldom removed 
completely, but the growth of those cells that 
are left behind is held in check by many fac- 
tors. As the radiotherapist depends on the 
tissue reaction of the healthy patient for the 
treatment of carcinoma, so does the general 
surgeon. The cynic says that in every case of 
carcinoma of the breast, recurrences will de- 
velop provided the patient lives long enough. 
But the early recurrence appears on the pa- 
tient who has made a slow postoperative re- 
covery. Therefore, she should be kept as fit 
as possible, before, during, and after opera- 
tion. Large operations should be avoided 
wherever possible, because they lessen the 
general health of the patient and so upset the 
hormonal control. At the site of successfully 
treated carcinomas, plastic operations should 
be avoided lest they liberate carcinoma cells 
from the scar tissue. 


* * * 


To be a quick operator is good, but speed 
must never be gained by the sacrifice of any 


principles. Thou shalt not worship speed for 
its own sake, for it is a false god. A quick 
surgeon never hurries, for speed is not made 
by over-haste ; when you drive a car, a high 
average speed depends not on how fast you 
go, but on how slowly you don’t go. Delay 
is due to indecision, which results from in- 
correct diagnosis, faulty planning, and lack 
of experience. The repetitive, unproductive 
movement should be avoided, as in time-and- 
motion study: the hand that puts down the 
scalpel picks up the artery clip—in one move- 
ment. Time is saved by attention to many de- 
tails, such as the position of lights, trolleys, 
and assistants, and by teamwork. Time is 
saved, therefore, by performing slow, delib- 
erate, economical movements, never unneces- 
sarily repeated. Thus, speed becomes the 
handmaiden of the surgeon and not his mis- 
tress. 


THE CARE AND NUTRITION OF 
THE GUEST SPEAKER 

Each year during the Academy meeting 
the International Association of Eye, Ear, 
Nose, and Throat Secretaries have dinner 
together and discuss the methods of improv- 
ing their local meetings. From Malaya to 
Little Creek to Belgrade the same questions 
arise, not the least of which are, “Who can we 
have to speak who doesn’t live too distant, 
speak too abstrusely or tediously, who has 
something new to report (not a theme on 
exophthalmos again!), and won't use the 
same topic as the guest speaker of last year 
or last month?” Some societies apparently 
seek out only professors, believing that if 
his talk is not well received at least it is more 
likely a reflection upon his institution rather 
than the program committee. Others may 
emphasize youth, while other groups prefer 
an affable extrovert—a delight at joint meet- 
ings with the ladies’ auxiliary, but not always 
a stimulating speaker after extensive hos- 
pitality. 

A companion group, The Coterie of Peren- 
nial Peripatetic Guest Speakers, does not yet 
meet, but if they did perhaps their sessions 
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would be as interesting as the secretaries’. 
The various meeting rooms would be certain 
to be a provocative topic: the academies of 
medicine—frequently located in an older part 
of town with superb speaking facilities but 
dinner an austere repast in a basement dining 
room; the country club—much entertain- 
ment before dinner, a fine steak dinner—but 
usually no lectern and a tilting projector, 
ladies’ night bingo competing in an adjoining 
room and transient members believing that 
the Greens Committee is meeting and depart- 
ing after several baffled inspections of the 
audience ; the hotel—the tepid pot roast and 
cold peas, and the inability to start until the 
union sends a projectionist ; the university— 
milk shake and a hamburger in the student 
lounge and “we will begin as soon as the 
classroom is free—didn’t know the seminar 
was meeting this semester”; the large con- 
vention hall—all business, with an audience 
ebbing and flowing like the tide, as some 
realize this is not the Georgian Room and 
the lower backache section, and others pa- 
tiently reviewing their newspapers or college 
reunion plans as they await the next speaker. 

The speakers, too, could exchange the 
stories which they use to fill in the minutes 
while a frantic search is made for an exten- 
sion cord so that the projector can be con- 
nected. They could discuss the even better 
filler material required when the only projec- 
tor bulb available burns out midway in the 
talk. Experienced speakers, too, could ex- 
plain how to prepare slides so that a pointer 
is never required since it is likely that none 
will be available until exactly two minutes 
prior to conclusion when an ingenious mem- 
ber will find a meter stick, a broken putter 
or a window pull-down pole. 

An important topic is the use of colored 
slides. Commonly the projector is of such 
low wattage that any extraneous light suc- 
cessfully prevents the image from being seen 
on the screen. This is frequently an urgent 
signal for one of the audience to turn off 
all the lights in the room, including the cir- 
cuit for illuminating the lectern and some- 

times the projector, too. 
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Experienced speakers could caution 
against betraying emotion in those communi- 
ties in which the audiences follow a suburban 
commuting schedule. The novice may be 
somewhat disconcerted as a third of the 
group arises to leave precisely at nine o'clock 
to catch the last train to Upper Broom- 
switch. The tyro must learn also to appre- 
ciate that the reduction of illumination is a 
signal for the departure of a few, even in 
those areas having no commuters. The ex- 
perienced speaker, of course, knows too well 
the problems of somnolence in busy practi- 
tioners who have arisen early, striven to 
compensate for a late arrival at the fellow- 
ship hour, and then had a heavy dinner. 
Simple charity probably demands that the 
speaker not be too insistent on full illumi- 
nation between slides. 

A final topic for guest speakers could be 
the delicate one of expenses. Now that the 
Internal Revenue Department demands 
strict accounting of travelling expenses, this 
is a detail that certain conscientious treas- 
urers might well leave to federal control. 
Certainly a number of questions arise after 
the simple phase: “Just send a list of your 
expenses and the treasurer will send you a 
check.” Is the treasurer in town or will the 
check arrive after he has returned from six 
months in the Near East? Does the society 
pay interest for the investment in travel ex- 
penses between the time of the trip and the 
payment of the expenses? Does the society 
permit the guest speaker to have his clothes 
pressed and shoes shined, or is simple aus- 
terity and rumpled bonhomie the order of 
the day? Possibly, the speakers might even 
resolve to urge their companion group, the 
secretaries, to have the check covering ex- 
penses given to the speaker while he is vis- 
iting their community. The size of the check 
will vary with a number of factors but it 
hardly seems proper to reimburse on the 
basis of the treasurer’s opinion of the talk, 
as Clarence Day’s father judged his 


preacher. If the treasurer would prepare the 
check for exactly the same amount he would 
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deduct from his income tax if he took a 
journey of a similar distance on a business 
matter, in all probability he would acquire a 
reputation for unparalleled generosity. Thus 
the agenda for meetings of the Coterie of 
Peripatetic Perennial Guest Speakers could 
be most impressive in range and interest. 
Other topics will be considered in future 
communications. 
Lux Lector, C.P.P.G.S. 


THE 17TH CLINICAL 
MEETING OF THE WILMER 
RESIDENTS ASSOCIATION 


The Wilmer Residents Association is 
composed of former House Officers and 
Fellows of The Wilmer Ophthalmological 
Institute of The Johns Hopkins Hospital. 
The first clinical meeting was held on May 
12, 13, and 14, 1938. The 17th meeting was 
held at The Johns Hopkins Hospital on 
March 28, 27, and 29, 1958. Approximately 
350 ophthalmologists from the United States 
and Canada registered during the meetings. 
Thirty papers were read during the three- 
day session. 

The program was opened on Thursday 
morning by the present resident, Jack S. 
Gans, who spoke on “Some techniques in 
ophthalmic plastic surgery.” Dr. Gans 
stressed the importance of a carefully placed 
pressure dressing and described the useful- 
ness of a continuous locked running suture 
in skin closure. The second paper was by the 
director of The Wilmer Institute, A. E. 
Maumenee, who spoke on “A new concept 
of the pathogenesis of congenital glaucoma.” 
Dr. Maumenee discussed the previous theo- 
ries of the pathogenesis of congenital glau- 
coma and then presented evidence to show 
that an abnormal insertion of ciliary muscle 
fibers to the trabecular network in front of 
the scleral spur was the cause of congenital 
glaucoma. Frederick Verhoeff of Boston 
who was present in his usual role of dis- 
senting minority stated that he thought that 
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this paper was a very important contribu- 
tion. 

Stewart M. Wolff spoke on “Traumatic 
glaucoma,” and described a peculiar de- 
formity in the chamber angle after contusion 
of the eye in three cases. A very interesting 
case of “Cortical blindness with partial re- 
covery following acute cerebral hypoxia 
from cardiac arrest” was presented by Wil- 
liam Hoyt, Frank B. Walsh, and Richard 
Lindenberg. James R. Duke and David 
Clark discussed “Tay-Sachs disease in the 
Negro race.” A review of the literature had 
disclosed no previous reported cases of Tay- 
Sachs disease in the Negro race and the 
authors presented two such cases examined 
clinically and pathologically. 

The last paper of the morning was by 
J. Lawton Smith who discussed “Raeder’s 
paratrigeminal syndrome.” Dr. Smith dis- 
cussed the clinical findings in eight such 
cases seen at The Johns Hopkins Hospital 
during the past 25 years and‘ stressed the 
importance of accommodation studies in its 
diagnosis and differentiation from Horner’s 
syndrome. 

The first paper on Thursday afternoon 
was “Observations in clinical electromyog- 
raphy,” by Marvin L. Sears, Robert D. 
Teasdall, and Howard H. Stone. This was 
followed by a paper by A. D. Ruedemann, 
Jr., of Detroit, on “The electroretinogram in 
retinitis pigmentosa.” Dr. Ruedemann pre- 
sented 38 cases of retinitis pigmentosa in 
which the electroretinogram was _ extin- 
guished in 30 but was present to a varying 
degree in the remaining eight cases. 

Richard E. Hoover discussed the “Current 
status of contact lenses” and this was fol- 
lowed by “Keratoplasty in herpetic keratitis” 
by Thomas Carey and A. E. Maumenee. The 
authors discussed the results in approxi- 
mately 70 cases in which keratoplasty had 
been carried out for herpetic keratitis. 


Charles W. Tillett of Charlotte, North Caro- 
lina, discussed “The use of visual aids in 
office practice.” Louise Sloan, Marvin L. 
Sears, and Maria D. Jablonski presented a 
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paper on the “Clinical significance of the 
AC/A ratio.” This was presented as a pre- 
liminary study and especially stressed the 
effects of DFP on this ratio. The final paper 
of the day was “Surgical treatment of scle- 
romalacia perforans” by Malcolm W. Bick 
of Springfield, Massachusetts. He presented 
one case in which a fascia lata graft was 
placed over the defect. 

An informal oyster roast supper was held 
at the Alcazar on Thursday evening. De- 
licious Maryland oysters were served in 
every shape and form and a delightfully in- 
formal evening was enjoyed by everyone. 
The Wilmer Residents Staff ended the eve- 
ning with a short skit which was enjoyed by 
all of the out-of-town ophthalmologists and 
by some of the Baltimore ophthalmologists. 

The first paper on Friday morning was by 
J. Wallace McMeel whose title was “studies 
on corneal infection with Pesudomonas aeru- 
ginosa.” This was a continuation of his work 
reported a year ago. Jack C. Cooper pre- 
sented a paper on the “Eye movements as- 
sociated with myoclonus.” The next two 
papers by Kenneth T. Brown and Torsten 
N. Wiesel on the “Intraretinal recording of 
electroretinogram and single cell activity in 
the unopened cat eye” and “Analysis of re- 
ceptive fields in the cat retina’ were of great 
interest and importance. 

Alan C. Woods read a paper on the ques- 
tion “Is heterochromic iridocyclitis a dis- 
ease entity?” and presented evidence to show 
that it was not a definite entity. One of the 
most interesting papers of the meeting was 
by John M. McLean of New York on “Ster- 
oid prophylaxis in sympathetic ophthalmia.” 
He presented a case of perforating injury in 
a young boy who developed sympathetic 
ophthalmia in spite of intensive prophylactic 
therapy with steroids. The morning session 
concluded with a paper by L. Harrell Pierce 
on “Some aspects of retinal detachment sur- 
gery.” 

In the afternoon Walter C. Peterson pre- 
sented an “Evaluation of dichlorphenamide 
in glaucoma.” This was followed by a paper 
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on the “Preliminary results in a glaucoma 
survey” by Carteret Lawrence. Jack S. Guy- 
ton and M. Wyatt Haisten of Detroit dis- 
cussed “Iridencleisis: Technique and results 
obtained in 195 consecutive operations.” 
Howard H. Stone and Marvin L. Sears of 
the present house staff presented a paper 
on “Ocular tension in experimental cross- 
circulation.” 

Samuel D. McPherson, Jr., and Dubose 
Egleston of Winston-Salem presented their 
results in a “Review of 106 cases of dacryo- 
cystorhinostomy.” Arnall Patz discussed the 
production of “Experimental ocular tumors” 
in the mouse eye using methyl cholanthrene 
aS a carcinogenic agent. The final paper of 
the afternoon was by Herman K. Goldberg 
who spoke on the topic, “The ophthalmolo- 
gist looks at the reading problem.” 

On Saturday morning the first paper was 
by Laurence B. Senterfit who discussed the 
“Variations in the protein compositions of 
normal and cataractous human lenses.” The 
protein compositions were determined using 
paper electrophoresis. Robert A. Schimek of 
New Orleans presented an “Experimental 
and clinical evaluation of Gelfilm” and re- 
ported three cases in which he had used 
Gelfilm inserts in cyclodialysis for glaucoma. 

As has been the custom for a number of 
years the final presentation of the meeting 
was the neuro-ophthalmologic clinic con- 
ducted by Frank B. Walsh. A fascinating 
group of cases was presented and discussed, 
including a case of leontiasis ossea, Best's 
macular dystrophy, a family with familial 
myasthenia gravis, a case of pituitary tumor 
with a sixth nerve palsy, and an epidermoid 
tumor of the frontal lobe and chiasm. 

At the close of the meeting, it was an- 
nounced that the 18th clinical meeting will 
be held on March 19, 20, and 21, 1959. 

Howard Naquin. 


* Section on Ophthalmology, College of Physi- 
cians of Philadelphia. 
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WILLIAM ZENTMAYER 
(1864-1958) 


Dr. William Zentmayer, one of the most 
active and prominent members of this Sec- 
tion,* died on the evening of March 18, 1958, 
in his 94th year, during an attack of angina 
pectoris. This attack was secondary to a 
coronary thrombosis suffered month 
earlier. Thus passed a distinguished, possibly 
unique, figure in ophthalmology—a man 
who, during his active career, was one of a 
galaxy of prominent ophthalmologists. 

Dr. Zentmayer was born October 28, 
1864, the son of Joseph and Katherine Zent- 
mayer. His father, who emigrated from Ger- 
many, was an eminent optician and he un- 
doubtedly influenced his son to study oph- 
thalmology. Mr. Zentmayer etstablished his 
firm in Philadelphia in 1853 and soon won 
world-wide renown for his work and inven- 
tions on microscopes. The Franklin Institute 
awarded him the Elliott Cresson gold medal 
in 1874, the Centennial Exhibition in Phila- 
delphia a second medal in 1876, and the 
Paris Exhibition a third medal in 1878 for 
his work on microscopes. During this time, 
there was not a maker of microscopes in the 
world who did not use some of his important 
inventions. A photographic lens that he con- 
ceived theoretically, and then made, was so 
radically original, that when it was first de- 
scribed, his European confreres called it in- 
credible and an “American exaggeration.” 
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This cause a controversy which is detailed 
in various issues of The Journal of the 
Franklin Institute and The Philadelphia Pho- 
tographer. He was among the first to limit his 
business in spectacles to perscriptions from 
ophthalmologists; and, as early as 1860, 
ground spherocylindric lenses. It was due to 
men like Dr. Zentmayer and his father that, 
during this period, Philadelphia was one of 
the greatest ophthalmologic and optical cen- 
ters in the world. 

Dr. Zentmayer’s numerous contributions 
to literature were all carefully and thought- 
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fully executed, and he was frequently asked 
to discuss papers because of his knowledge 
of ophthalmic literature. He was chairman 
of the Section on Ophthalmology of the 
American Medical Association, 1916-17, and 
president of the American Ophthalmological 
Society, 1926-27. These positions and others 
he obtained through sheer merit, as he was 
not especially gregarious, though a witty and 
interesting conversationalist. He was a bache- 
lor, and his main interests were ophthalmol- 
ogy, poetry, and music. He was an insatiable 
reader and had a remarkably retentive mem- 
ory for things ophthalmologic, so that his 
knowledge of ophthalmic literature was sec- 
ond to none, as many an essayist can testify. 

Dr. Zentmayer was a good surgeon and 
performed a greater variety of operations 
than any one I know, particularly on the 
extraocular muscles. He was an excellent 
teacher and his lecture notes were in great 
demand. In 1919, he helped organize the 
basic training course in ophthalmology in the 
Graduate School of the University of Penn- 
sylvania. During his active career, he was 
considered “the oracle” at Wills Eye Hos- 
pital, where all sorts of questions were put 
to him. If he was unable to answer a ques- 
tion at the moment, one could be sure that he 
would have a very full explanation within 
a day or so, having consulted his well-stocked 
library in the meantime. His editorial train- 
ing made him very critical and I know of 
no one who so frequently discovered ophthal- 
mology spelled incorrectly. He was a keen 
clinician and remembered his patients re- 
markably, and woe betide the resident who 
forgot his orders or findings of the previous 
clinic day. His forte, however, was ophthal- 
moscopy, and, curled up on a stool in the 
dark-room of the old Wills Hospital, he 
astounded students and ophthalmologists 
alike by his ability to determine the refrac- 
tion of an eye with his insignificant-looking 
little reflecting light ophthalmoscope. 

Dr. Zentmayer served as an editor of the 
Archives of Ophthalmology from 1930, when 
it was taken over by the American Medical 
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Association, up to the time of his death, 
having previously served as associate editor. 
He enjoyed the friendship and respect of 
Dr. Arnold Knapp, who had edited and pub- 
lished this periodical at great expense to him- 
self prior to this transfer. Dr. Zentmayer 
also served as editor of The Transactions of 
the College of Physicians of Philadephia 
from 1899 to 1913, and was very proud of 
his portrait by Daniel Garber, presented to 
that institution by an international group of 
ophthalmologists in 1940. He was president 
of the Medical Alumni Society of the Uni- 
versity of Pennsylvania in 1922-23 and was 
guest of honor at the annual meeting of the 
American Medical Association in 1941. 

The St. Louis Society for the Blind 
awarded him the Leslie Dana Medal in 1945 
for “outstanding achievements in the preven- 
tion of blindness and the conservation of 
vision”; and in 1948, he was awarded the 
Lucian Howe Medal by the American Oph- 
thalmological Society “in recognition of his 
distinguished service to ophthalmogy.” 

Dr. Zentmayer began his career as chief 
of the Eye, Ear, Nose, and Throat Out-pa- 
tient Department of the Children’s Hospital 
in 1887. He also served at the Glen Mills 
School, St. Mary’s Hospital, St. Agnes Hos- 
pital, and The Wills Eye Hospital, where he 
became attending surgeon in 1901. He re- 
signed from this position at the age of 65 
years of his own volition and retired from 
active practice February 2, 1951—largely, | 
believe, because of a macular choroiditis. 
Fortunately, he was able to read with one 
eye up to the time of his death, and thus 
continue his interest in ophthalmology. 

Dr. Zentmayer was very regular in his 
habits and punctilious in the amenities of his 
scientific and social life. During his active 
career, he smoked two cigarettes daily, one 
when he finished his clinic and one after 
dinner. He rarely, if ever, missed a section 
meeting of the College of Physicians of 
Philadelphia and I doubt if he missed many 
meetings of the American Ophthalmological 
Society. He often decried the present day 
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need of guest speakers at this section. He 
walked daily and knew all of the walking 
paths at Hot Springs, Virginia, and his 
favorite summer resort, Lake Minnewaska, 
where he would cover as much as 15 miles 
over mountainous terrain, hopping along like 
a bird. As a younger man, he bicycled and 
was very proud of his “century” or 100 
mile ride from Philadelphia to Atlantic City 
and return on a warm summer day, and par- 
ticularly of achieving this without wilting his 
high starched wing collar! Indeed, he belied 
the oft-heard athletic adage that the “legs go 
first.” I doubt if he enjoyed anything more 
than the various ophthalmologic meetings, 
especially those of the Section on Ophthal- 
mology, College of Physicians of Philadel- 
phia, and the American Ophthalmological 
Society, and one could fill a book with his 
numerous and interesting anecdotes of the 
various members. 

At the time of his death, he was consult- 
ing surgeon to the Wills Eye Hospital, 
Emeritus Professor of Ophthalmology at the 
Graduate School of the University of Penn- 
sylvania, an editor of the Archives of Oph- 
thalmology, and a life member of the Na- 
tional Society for the Prevention of Blind- 
ness. He lived at 265 Forrest Road, Merion 
Station, Pennsylvania, and is survived by a 
sister, Mary. 

Warren S. Reese. 


BOOK REVIEWS 
STRABISMUS OPHTHALMIC SyMPosIuM II. 

Edited by James H. Allen, M.D. Saint 

Louis, C. V. Mosby Company, 1958. 541 

pages, 251 illustrations, index. Price: 

$16.00. 

The first Strabismus Ophthalmic Sym- 
posium, edited by Dr. Allen and published 
by Mosby in 1950, proved to be very popu- 
lar. Its contents represented the teaching of 
many American experts in the field of ocular 
motility. These were F. H. Adler, H. W. 
Brown, H. M. Burian, F. D. Costenbader, 
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W. H. Fink, G. P. Guibor, C. S. O’Brien, 
R. G. Scobee, K. C. Swan, and the old 
maestro no longer with us, alas, Walter B. 
Lancaster. 

The second symposium, just published, has 
chapters written by the above, with the ex- 
ception of O’Brien, Scobee, and Lancaster. 
Their places are taken by Philip Knapp, the 
son of the late Arnold Knapp and a rising 
star. The new volume is appropriately dedi- 
cated to the memory of W. B. Lancaster and 
R. G. Scobee, and, in addition, two of Dr. 
Lancaster’s papers are reprinted in the ap- 
pendix of this volume. 

It is gratifying to see the advances that 
have occurred in these eight years. Ophthal- 
mologists in the last 15 years or so have 
become more or less familiar with the work 
of these men. They have brought much order 
out of the chaos surrounding our understand- 
ign of neuromuscular anomalies of the eyes. 
The contributions of these American “muscle 
men” have had world-wide influence. It is a 
pleasure, therefore, to have in our hands a 
well-printed and well-illustrated book, each 
chapter of which represents the latest 
thoughts of these experts, each of whom is 
a specialist within a specialty. 

Fink’s chapter is on the anatomy of the 
extrinsic muscles of the eye, as one would 
expect. It is most rewarding. Swan writes 
on the nature of normal binocular vision, the 
interrelationship of the sensory and motor 
components of binocular vision, the blind- 
spot mechanism in strabismus, and recession 
under Tenon’s capsule. 

Adler discusses the voluntary mechanism 
for eye movements and the involuntary or 
reflex mechanisms. Burian’s chapters include 
the etiology of heterophoria and heterotropia, 
normal and anomalous correspondence, and 
the diagnosis of neuromuscular anomalies of 
the eyes. 

Brown’s contribution includes the use of 
the cover test, congenital structural anomal- 
ies of the muscles, and surgery on the oblique 
muscles. Guibor’s chapters are on some uses 
of ophthalmic prisms, clinical application of 


neurology, and the use of atropine in the 
treatment of strabismus. 

Costenbader discusses the principles and 
techniques of nonsurgical treatment and the 
clinical course and management of esotropia. 
Finally, Philip Knapp discusses divergent 
deviations and their treatment and gives us 
a sound chapter on the surgical treatment of 
strabismus. 

One of the most valuable parts of the book 
is a verbatim recording of an interesting 
round-table discussion in which Breinin, ex- 
pert on electromyographic studies of the 
ocular muscles, takes part. This is delight- 
fully informal and full of meat. It brings 
out very nicely the fact that even these top- 
flight ophthalmologists don’t always agree 
and that there is still much to be learned. But 
we have indeed come a long way in the last 
two decades; thanks to these and other 
investigators. 

The book is well edited, co-ordinating the 
different literary styles of the authors nicely 
and fluently. But, I warn you that, even so, 
it is difficult reading, for the subject is com- 
plex, as we all know, and at times the ter- 
minology is confusing, too. You will have to 
stop many times and go back over what you 
have just read. But this is most rewarding. 
I wish I had had this book when I was a 
resident 35 years ago. EHEU. 

Derrick Vail. 


AppPLieD PHysIoLoGy oF THE Eye. By H. 
Willoughby, M.D., assisted by T. Keith 
Lyle, M.D. London, 1958, Bailliere, Tin- 
dall, and Cox. ( Williams and Wilkins Co., 
Baltimore, exclusive U. S. agents.) 314 
pages and index. Price: $9.00. 

The book consists of 22 chapters covering 
the subjects usually considered in a textbook 
on the physiology of the eye. According to 
the author it was intended as a book “to 
help those who are working for higher exam- 
inations in ophthalmology.” 

The book is very disappointing and would 
seem inadequate for its intended purpose. 
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For example, only two pages are devoted to 
the physiology of the retina, the remaining 
eight pages of the chapter containing brief 
clinical descriptions of the various types of 
retinopathies. A contemporary physiology of 
the eye, on the other hand, devotes 15 pages 
to the physiology of the retina alone. 

Similarly, in other important phases of 
physiology, little space is devoted to the sub- 
ject; for example, six pages on the lens, four 
and a half pages on the vitreous, and six and 
a half pages on the aqueous. A great deal of 
the space of the book is devoted to very 
brief descriptions of some of the clinical af- 
fections of the eye. 

The book has a place as a simple text for 
medical students or general practitioners who 
may be interested in the physiology of the 
eye. It cannot be recommended for the seri- 
ous student in ophthalmology. 

Frederick C. Cordes. 


GESCHICHTE DER DEUTSCHEN OPHTHALMO- 
LOGISCHEN GESELLSCHAFT. By Albert 
Esser. Munich, J. F. Bergmann, 1957. 
84 pages, 3 illustrations. Price: not listed. 
The deutsche ophthalmologische Gesell- 

schaft commissioned Albert Esser to write 

its history in commemoration of its centen- 
nial. Although this society was formally in- 
agurated on only September 5, 1863, it really 
was conceived during an informal meeting 
that took place in Heidelberg from Septem- 
ber 3 to September 5, 1857. This meeting had 

been planned as a friendly gathering by v. 

Graefe and Donders to precede the first In- 

ternational Congress of Ophthalmology in 

Brussels and was attended by 12 ophthal- 

mologists. Donders who had suggested Hei- 

delberg as the meeting place in preference to 

Berlin, Graefe’s choice, did not participate. 

His suggestion proved to be sound: with the 

exception of the meetings in Jena (1922), 

Leipzig (1932), Dresden (1940), and Mu- 

nich (1950) Heidelberg has remained the 

permanent place of the meetings up to this 
day. The first small group found the Hotel 
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Schrieder an adequate place. Soon the ever- 
increasing number of participants made it 
necessary to move to larger quarters like 
the University Eye Clinic, the auditorium of 
the university, or some of the larger munici- 
pal buildings. 

From the very beginning, Graefe was the 
moving spirit of the organization. It was he 
who had conceived the idea and had written 
the by-laws. His overwhelming personality 
dominated the meetings during his lifetime 
and has left its imprint to this day. 

With its foundation in 1863, the ophthal- 
mologische Gesellschaft (the name was 
changed to deutsche ophthalmologische Ge- 
sellschaft only in 1920) not only became the 
first society of any medical speciality in 
Germany but also the oldest ophthalmologic 
organization anywhere, preceding the Ameri- 
can Ophthalmological Society founded in 
1864. Its transactions were published in the 
Monatsblaetter fuer Augenheilkunde, pub- 
lished for the first time also in 1863. 

A committee of six (one year later in- 
creased to eight )was in charge of all ar- 
rangements until the society became incorpo- 
rated in 1902, when it became necessary to 
elect a president. The first man so honored 
was Leber. His successors were Uhthoff, 
Axenfeld, Wagenmann, Loehlein, Wessely, 
Lindner, and Thiel. In the entire history of 
the society, there were only three secretaries: 
Wilhelm Hess, Wagenmann, and Engelking 
who is still in office. 

Although it had originally been planned 
to hold yearly meetings, it soon proved to be 
expedient to omit those years which coin- 
cided with an international congress. Ex- 
ceptions were the seventh International Con- 
gress held simultaneously with the ophthal- 
mologische Gesellschaft in Heidelberg in 
1888 and the 1950 meeting, the year of the 
International Congress in London. In time 
of war and during post-war periods, meet- 
ings had to be dispensed with quite fre- 
quently. 

Graefe had stressed the international char- 
acter of the organization from the very 


beginning. Thanks to the pre-eminence of 
Donders, this outlook was very much in evi- 
dence during the latter’s lifetime. The large 
number of non-German members, amount- 
ing at times to 38 percent, is eloquent testi- 
mony of the same spirit during the entire 
history of the group. The change in name 
from “ophthalmologische Gesellschaft” to 
“deutsche ophthalmologische Gesellschaft” 
should not be interpreted as a deviation from 
this ideal; as Uhthoff expressed it in 1925, 
the change was adopted as a form of protest 
against attempts to “boycott and isolate Ger- 
man research and science.” 

The Graefe Medal, the highest award of 
the society, was bestowed for the first time 
on Helmholtz in 1886. The original plan had 
been to make a presentation of the award 
every 10 years; this plan was not strictly 
adhered to. Recipients of the medal were 
Leber, Hering, and Carl Hess (the official 
ceremony took place after his death). The 
inflation that followed Warld War I ex- 
hausted the funds of the society and seemed 
to jeopardize the future of the Greafe Medal. 
Barkan’s generous donation of 250 dollars 
came to the rescue. Further awards were 
made to Gullstrand, Gonin (posth.), and 
Thiel. 

While the Graefe Medal definitely has an 
international character, the Graefe Prize is 
more national in character since it is awarded 
to the author of an article published in Ger- 
man in the Archiv fuer Ophthalmologie. 
This prize was originated by Robert v. Welz, 
a disciple and friend of Graefe, who made 
the fund available in 1873. 

Of interest is the Dr. Joseph Schneider- 
von Welz donation made by Schneider of 
Milwaukee in 1913. In counterdistinction 
to the Graefe Prize which is awarded to the 
author of the best paper published during 
the preceding three years, this prize was 
granted to contestants who submitted an 
original paper with the sole purpose of ob- 
taining this award. Oddly enough, the only 
applicant was Lindner in 1920. As a result 
of the post-war inflation this as well as other 
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prizes had to be discontinued. At present 
there remains the Axenfeld Memorial Foun- 
dation and the Uhthoff Foundation in addi- 
tion to the Graefe Prize. 

Members who have earned special con- 
sideration for their devotion to the society 
may be made honorary members; honorary 
members are Wagemann, Loehlein, Stock, 
and Comberg. 

It is a pleasure to peruse this small vol- 
ume. Not only does it re-emphasize Graefe’s 
important role in the history of ophthalmol- 
ogy but also his close association with men 
like Donders, Bowman, and Arlt on a truely 
international level. His example in this re- 
spect has created a pattern for the inter- 
national relation ‘among ophthalmologists 
that is predominant to this day. 

Stefan Van Wien. 


Tue CiRcULATION IN THE RETINA 
(Der Blutkreislauf der Netzhaut). By K. 
Thuranszky (with an introduction by 
Prof. Dr. F. Kukan). Budapest, Adadémai 
Kiad6é, 1957. 140 pages, 63 illustrations, 
bibliography. Price: not listed. 

K. Thuranszky, a pharmacologist, selected 
the cat for his investigations because its ret- 
inal blood circulation is rather similar to that 
in man. Though he concerns himself in his 
experiments mostly with physiologic and 
pharmacologic aspects, his conclusions on 
controversial subjects as well as some highly 
original research concepts are equally im- 
portant to the ophthalmologist. The ingeni- 
ous experimental arrangements may be quite 
suitable as the basis for related problems in 
the field of ophthalmology. 

Careful immobilization of the animal and 
its globe and general anesthesia permit re- 
moval of the cornea, the lens, and even the 
vitreous without distortion of the retina. The 
objective of a Leitz Uitropak microscope 
(with vertical illuminator) is provided with 
a cone-shaped glass rod that can be immersed 
into the vitreous or, if the latter has been re- 
moved, into normal saline or aqueous filling 
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the cavum oculi, thus eliminating surface re- 
flexes. 

The blood pressure is checked with the 
equipment designed by J. Balassy: it regis- 
ters graphically the fluctuations of the blood 
column in a polyethylene tube introduced 
into the femoral artery. These fluctuations 
cause an induction current which is ampli- 
fied to actuate an electromagnetic registra- 
tion mechanism. The author uses a clever 
method to stabilize the blood pressure in the 
experimental animal with a compressor. At 
the same time, this arrangement allows for 
a lowering of the blood pressure. The re- 
sulting slowdown of the circulation in the 
retinal vessels permits the visualization of 
individual blood cells, If desired, the circula- 
tion in the retinal vessels can be slowed down 
without reducing the blood pressure by ap- 
plying clamps to both carotid arteries. An 
electronic flash bulb permits exposures of 
1/5,000 sec. 
150. For histologic examination, the retina 
is quick-frozen by a mixture of carbon di- 


under magnifications up to 


oxide snow and ether at the desired moment. 

In a special chapter on the anatomy of the 
retina of the cat, the author refers to some 
of his previous investigations that enabled 
him to prove that, in addition to the narrow 
capillaries in the central area, there are wider 
and shorter capillaries in a three to four-mm. 
zone of the extreme retinal periphery that 
allow for a blood flow from the arterial to 
the venous side more or less independent of 
the central capillary circulation. He calls 
these vessels “shunt capillaries.” He was able 
to demonstrate conclusively that the caliber 
of the central capillaries varies to such an 
extent that, at any given time, only a limited 
number were wide enough to allow the pas- 
sage of erythrocytes, whereas all other cen- 
tral capillaries contained only plasma. The 
width of the capillaries varied continuously 
depending on the retinal metabolism in a 
given area. He believes that, on the basis of 
these findings, he can repudiate the idea of 
the so-called “vasa serosa” described by 


Cohnheim and Zuntz. 


|_| 
7 
< 


418 


In his investigation of the sludge phe- 
nomenon, Thuranszky was able to prove that 
it is not characteristic of any specific patho- 
logic condition but can be produced by 
lowering the blood pressure (either by me- 
chanical or pharmacologic means) and by 
slowing up the circulation. It is a reversible 
process. 

Stimulation of either the ipsilateral or con- 
tralateral peripheral sympathetic nerves in- 
creases the speed of circulation without 
changing the caliber of the retinal arteries. 
Adrenalin acts as a vasoconstrictor on the 
retinal vessels. If applied locally this effect 
takes place only with concentrations that 
are out of question for therapeutic purposes. 
Intravenous application causes passive vaso- 
dilation of the larger retinal vessels second- 
ary to an increase in blood pressure. Acetyl- 
choline has the effect of a dilator only after 
the fall in blood pressure caused by this sub- 
stance has ceased. 

There follows a discussion of the actions 
of other pharmacologic agents. In summariz- 
ing these actions, it can be stated that they 
may result in vasoconstriction or vasodilation 
as well as an increase or decrease in the 
speed of the retinal circulation. These results 
depend on the amount and the form of appli- 
cation of these agents as well as on their 
action on the systemic pressure. 

Thuranszky is fully aware of the fact that 
his investigations were carried out under 
unphysiologic conditions: the opening of the 
globes eliminated the intraocular pressure as 
one of the important factors, although this 
elimination could be only of quantitative but 
not of qualitative significance. This reason- 
ing probably is correct for physiologic and 
pharmacologic research. It is conceivable that 
the usefulness of this method might be 
limited for certain investigations of ophthal- 
mologic interest, for instance in the field of 
glaucoma: 

A wealth of material is to be found in 
this small volume. The experiments were 
conceived and carried out with tremendous 
ingeniousness and resourcefulness, with no 


BOOK REVIEWS 


detail left to chance. It is fortunate that the 
book has been published in German rather 
than the author’s mother tongue. This makes 
it accessible to a much larger number of 
researchers. The excellent translation is by 
A. Faragé. The breathtaking photographs 
are splendidly reproduced. 

Stefan Van Wien. 


BIOMICROSCOPY OF THE VITREOUS AND THE 
Funpvus. A. Busacca, G. Goldmann, and 
S. Schiff-Wertheimer. Report presented 
before the Société Francaise d’Ophtal- 
mologie, May 13, 1957. Paris, 1957. Mas- 
son et Cie. 382 pages, 144 figures, 40 color 
plates. Price: not listed. 

It is a great pleasure to write this review 
because I can with a clear conscience shout 
high praise. The text in which this exhaus- 
tive monographic discussion is written is 
clear, lucid, and perspicuous without a hint 
of turgidity or pendantry. The 40 plates are 
beautifully printed in color on glossy paper 
and are reproductions of more than 150 ex- 
cellent informative drawings. 

Some introductory remarks and the first 
chapter which deals with a history of the 
slitlamp microscopy of the posterior segment 
of the eye are the work of Schiff-Werthei- 
mer. In the second chapter Goldmann de- 
scribes the technique of examination of the 
posterior segment and in the third he pro- 
vides an extensive analysis of the geometric 
optics of concave and convex accessory 
lenses and the contact glass with three mir- 
rors. He also discusses the effect of spheric 
aberration of the optic system on the image 
of the slit as seen with the binocular micro- 
scope. 

The fourth chapter by Busacca is devoted 
to the anterior portion of the vitreous. He 
describes the method of examination, im- 
portant anatomic minutiae, the biomicroscopy 
of the normal vitreous in the region of its 
patellar fossa, anterior vitreous detachment, 
modifications of the anterior vitreous after 
extracapsular extraction of the lens and also 
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after intracapsular extraction, and hemor- 
rhages and exudates in the vitreous. 

The posterior vitreous is dealt with by 
Goldmann in the fifth chapter. He describes 
the special technique of examination, the 
normal biomicroscopic image of the vitreous, 
its optically separable bands, Cloquet’s canal, 
and biomicroscopic aspects of posterior de- 
tachment of the vitreous. Pathogenesis and 
significance of posterior detachment and 
other pathologic alterations of the vitreous 
are described extensively and in detail. 

In the sixth chapter, on the periphery of 
the fundus, Goldmann describes the tech- 
nique of examination, some preliminary ana- 
tomic data, aspects of the periphery of the 
normal fundus, and such abnormalities of 
this region as malformations, degenerative 
changes, and the results of inflammation and 
hemorrhage. 

In the long seventh chapter Busacca dis- 
cusses the biomicroscopy of the normal fun- 
dus, describes the generalities of retinal le- 
sions, and finally those of the macular region 
and the choroid. Schiff-Wertheimer similarly 
discusses the biomicroscopy of retinal de- 
tachment in the eighth chapter and cystic 
edema of the retina in the ninth. 

The last three chapters are all by Gold- 
mann ; the 10th is devoted to intraocular neo- 
plasms and the 11th to the optic disc. The 
12th chapter consists of brief notes by Gold- 
mann on surgery of the posterior segment 
of the eye under guidance of slitlamp ob- 
servation, a procedure which is in its in- 
fancy but is, in the opinion of the author, 
completely assured of a bright future. 


F. H. Haessler. 


PrinciPces oF Perception. By S. Howard 
Bartley, Ph.D. New York, Harper & 
Bros., 1958, 482 pages, selected bibliog- 
raphy, index. Price: $6.50. 

This college text is not simply a feat of 
scholarly assimilation in which Bartley mir- 
rors the views of other writers. No, it is 
quite otherwise—a unique, unified work in 
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which every aspect of perception is treated 
with insight and incisive thought. Extreme 
emphasis is placed on clear terminology. 
Wherever possible he uses a separate word 
for stimulus and response, as exemplified by 
—form, shape; photic pulse, flash; target 
intensity, brightness. He holds that in techni- 
cal language a word must have no syno- 
nyms, and so differentiates carefully the 
shades of meaning in the following words 
applied to the human being: individual, sub- 
ject, observer, organism, person. The goal of 
this study is enlightenment on how the hu- 
man organism achieves personality. 

Perception involves the interaction of two 
domains: the stimulus, originating in the 
physical world, that provides the energy to 
excite sense organs ; and the response, which 
depends on the experience of the organism, 
its awareness of itself and of objects, and of 
the relations between them. Perception is 
subject to development and can be evoked by 
an object or the name of the object (symbol- 
ism). 

About one third of the book details the 
results of psychosensory research on vision, 
in which Bartley has made many personal 
contributions. He showed, for instance, that 
under certain conditions a single photic pulse 
produced a pair of flashes, due to the dif- 
ferent chronaxie of simultaneously activated 
rods and cones. The peripheral origin was 
proved by demonstrating that under similar 
conditions the optic nerve discharge of the 
rabbit likewise gave a double response. The 
classical viewpoint considers the seeing proc- 
ess as primarily a matter of optics, anatomy, 
and neural reflexes. Bartley would go be- 
yond this, he maintains that vision is a 
learned achievement and very definitely be- 
lieves in “visual training.” 

This work will reward the ophthalmolo- 
gist with many new facts and a broader 
vista. The greatest of the books written by 
the great ophthalmologist, Sir John Parsons, 
was An Introduction to the Theory of Per- 
ception (1927). 

James E. Lebensohn. 
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L’Hérépiré EN By Jules 
Francois. Bulletin of the Société Belge 
d’Ophtalmologie No. 118, Vol. 1. Brus- 
sels, Imprimerie Medicale et Scientifique, 
1958. 298 pages, 63 illustrations. Price: 
Not listed. 

The author, well known in this country, is 
an extraordinarily voluminous contributor of 
numerous scientific articles covering all 
phases, experimental and clinical, of ophthal- 
mology. He is a sort of universal ophthal- 
mologist of which there are very few. His 
contributions on all subjects set a high stand- 
ard and have been most valuable. He is amaz- 
ingly energetic and enthusiastic, this “gent 
from Ghent,” as Al Reese once called him. 

He was wisely chosen by the committee 
of the Belgian Society of Ophthalmology 
to prepare a report on heredity in ophthal- 
mology. “J'ai accepté avec enthousiasme, car 
les problémes génétique m’ont toujours beau- 
coup intéressé,” he said. 

This enthusiasm and interest in the sub- 
ject is readily seen throughout the pages of 


his monograph. The subject is vast, the ref- 
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erence literature scattered in many nonoph- 
thalmologic journals, and some of it is in- 
accessible. In spite of these problems, Pro- 
fessor Francois has covered the ground sur- 
prisingly well. To do a complete job would 
require years of time and many volumes. 

The monograph, therefore, has curtailed 
material, of course, but it is more than a 
summary or outline, and is a reali addition to 
our knowledge. 

Heredity and genetics have been more or 
less a neglected field in ophthalmology, in 
spite of the fact that many of our hereditary 
disorders have ocular manifestations, even 
in the puzzling “formes frustes” of these 
disorders. Ophthalmologists, therefore, who 
know this subject are in a position to advise 
with authority the physician in charge of the 
case and the parents of the affected off- 
spring. 

It would be a service to the ophthalmolo- 
gist who does not read French, to have this 
splendid little monograph translated into 
English for us. 

Derrick Vail. 


on 


the headings will necessarily be foun 


. Anatomy, embryology, and comparative oph- 
thalmology 

General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

Physiologic optics, refraction, color vision 
Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 
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Costi, C. Our experience with hyaluroni- 
dase. Arch. Soc. oftal. hispano-am. 18 :187- 
190, March, 1958. 

The literature on the use of hyaluroni- 
dase in ophthalmology is briefly reviewed, 
and the author’s personal experiences re- 
ported. Its value in operations on the lids, 
the lacrimal passages and retinal detach- 
ment is no longer controversial. The 
author found a marked instability of the 
ocular tension following the injection of 
hyaluronidase, and for this reason he 
abandoned its use in glaucoma surgery. 
Retrobulbar injections of hyaluronidase 
were found effective in clearing vitreous 
opacities following uveitis or retinal de- 
tachment surgery. It is also effective in 
the restoration of postoperative flat an- 
terior chambers as well as in promoting 
absorption of vitreous hemorrhages, pro- 
vided that it is administered before an 
insoluble coagulum has formed. In a large 
material in the Institute of Medical Pa- 
thology the author found that in exoph- 
thalmos caused by a thyroid disturbance 
the retrobulbar injections of hyaluroni- 
dase were totally ineffective, while in ma- 
lignant exophthalmos caused by a pitui- 
tary disturbance the exophthalmos was 
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10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


reduced by three or four mm. after two 
injections. The difference in the effect of 
hyaluronidase in the two types of exoph- 
thalmos was so marked that the author ad- 
vocated the procedure for diagnostic pur- 
poses. The contraindications to the use 
of hyaluronidase are infectious foci, virus 
infections and malignant tumors; in these 
cases injections of hyaluronidase may lead 
to a dissemination of the disease, with 
grave consequences. Ray K. Daily. 

Hambresin, L. and de Muellenaere, H. 
Thrombosis of the cavernous sinus. A 
therapeutic problem. Bull. Soc. belge 
d’opht, 117 :482-488, 1957. 

In a 13-year-old boy thrombosis of the 
cavernous sinus followed a furuncle of the 
nose. The initial treatment with penicillin 
and terramycin did not prevent the prog- 
ress of the disease. Cultures revealed 
Staphylococcus aureus as the offending 
organism, sensitive to terramycin, aureo- 
mycin, tetracycline and chloromycetin. 
Cultures from the infected sinus disclosed 
a mixed infection with Bacillus coli, sensi- 
tive to chloromycetin and_ tetracyline. 
Under specific therapy the child recovered 
completely. The importance of antibio- 
grams in the presence of drug-resistant 
germs and the importance of anticoagu- 
lants inspite of their inherent dangers are 
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discussed. The beneficial results of the 
treatment possible now is compared with 
the disastrous outcome of sinus throm- 
bosis only a few years ago. 

Alice R. Deutsch. 


Karpe, G., Kornerup, T. and Wulfing, 
B. The clinical electroretinogram. VIII. 
The electroretinogram in diabetic retinop- 
athy. Acta ophth. 36 :281-291, 1958. 

In 74 diabetics with various types of 
retinopathy the ERG did not reveal 
specific characteristics. The relatively low 
b-potential corresponded to the extent and 
severity of the retinal damage. In some 
cases with only slight retinopathy the 
ERG showed signs typical of venous 
stasis. In diabetics with cataract the ERG 
may give valuable information about the 
state of the retina. (6 tables, 39 references) 

John J. Stern. 


Kluyskens, J., Titeca, J. and Popowycz. 
Electroencephalographic control of the 
borderlines of functional disturbances of 
the visual fields. Bull. Soc. belge d’opht. 
177 :445-468, 1957. 

Previous studies on the interrelation- 
ship of the EEG and visual field borders 
had revealed that the appearance of a vis- 
ual stimulus in the peripheral field caused 
an interruption in the alpha rhythm of the 
occipital lead of the EEG. This halt coin- 
cided invariably with the correct border- 
line of the peripheral fields, both in nor- 
mal cases and in pathologic constrictions 
of various etiology. The present study had 
been undertaken to explore these con- 
nections by comparing the subjective ad- 
mitted visual stimulation with the objec- 
tive finding, the interruption in the EEG; 
53 patients with severe functional field 
restrictions were examined. This series 
included 21 patients with a post-concus- 
sion syndrome, 12 with psychoneurosis 
and 10 malingerers. In every single case 
the R.A. (interruption in alpha-rhythm) 
referred to normal fields, while the sub- 
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jective field showed more or less pro- 
nounced concentric construction. In spite 
of the tact that the interruption in the 
EEG is not perfect proof of visual per- 
ception, the discrepancies between objec- 
tive and subjective findings aroused sus- 
picion of wilful aggravation of perceptible 
symptoms. Modifications in the techniques 
of the tests presently used are described. 
Ten selected and typical case histories 
are reported in greater detail and copies 
of the individual EEG are included. The 
accuracy of an examination in complete 
darkness without a distinct fixation point 
and the possibility of cerebral stimulation 
of a different nature are considered as 
temporary disadvantages of an otherwise 
interesting and promising neurophysio- 
logic investigation. 10 figures, 5 refer- 
ences) Alice R. Deutsch. 


Kornerup, Tore. The clinical signifi- 
cance of the determination of the LK- 
value with special reference to perforating 
eye injuries. Acta ophth. 36 :292-303, 1958. 

The LK-value is the wave length of 
light at which the retinal vessels and the 
fundus reflect the same amount of light. 
Its determination is a kind of oxymetry 
in reflected light. The LK-value was de- 
termined in 31 cases of iridocyclitis and 
86 cases of perforating eye injuries with 
a modified method, using the visible ciliary 
vessels. An agreement between the LK- 
values and the usual clinical signs was 
found in about 80 percent of the deter- 
minations. In iridocylitis the reading of 
the LK-value is a help in studying the 
effect of treatment. In perforating injuries 
it is a quantitative method for following 
the course of healing and it may have 
prognostic significance because changes 
in LK-values may precede changes in 
the clinical signs. Fluctuating LK-values 
are found with a nonspecific chronic 
uveitis. In sympathetic ophthalmia the 
LK-values were high and fluctuating. Low 
or decreasing LK-values occur in small 
inflammatory foci at the limbus, in the 


ciliary body or the iris. (2 figures, 1 table, 
8 references) John J. Stern. 


Larsson, S., Norman, O. and Hedbys, 
B. Localization and extraction of intra- 
ocular foreign bodies by the method of 
Larsson. Acta ophth. 36 :345-355, 1958. 

Larsson’s method for open bone-free 
roentgen examination for localization of 
intraocular foreign bodies was used in 
40 cases with successful extraction in 28. 
Episcleral indicators were used. The 
method proved particularly useful in 
foreign bodies near the wall of the eyeball. 
(4 figures, 2 tables, 14 references) 

John J. Stern. 


Liegl, Otmar. Trypsine treatment in 
ophthalmology. Klin. Monatsbl. f. Augenh. 
132 :486-497, 1958. 

Trypsine was given to 61 patients; it 
was most frequently administered in an 
eye bath but sometimes injected subcon- 
junctivally or intramuscularly. The results 
were especially good in 21 patients with 
dendritic keratitis. (30 references) 

Frederick C. Blodi. 


Ogg, A. J. Examination of the eye with 
infra-red radiation. Brit. ]. Ophth. 42 :306- 
310, May, 1958. 

In 1933 the first photographs were pub- 
lished of the anterior chamber of an eye 
made through an opaque cornea with an 
infra-red film. Since then several infra-red 
converter tubes have been described for 
viewing the eye directly. The British 
Army-type tube has several advantages 
over the others in that it is less expensive 
and is easily available. This tube can be 
attached to the arm of the Zeiss slitlamp 
for routine clinical use. (4 figures, 13 
references) Morris Kaplan. 


Olivares, M. Photocoagulation. Arch. 
chil. de oftal. 39:113-117, July-Dec., 1957. 
The author describes the fundamentals 
of the photocautery which Meyer-Schick- 
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erath devised for coagulation of lesions 
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in the eyeground and treatment of retinal 
detachment. 

The light source used must be very 
potent; the voltaic arch of Beck, which 
produces six thousand degrees kelvin is 
used. 

Clinically it has been shown that in 
order to obtain areas of coagulation as 
localized and controlled as is desirable, 
the exposure to this light should not be 
more than four seconds. 

Only tissues which absorb light can be 
benefited by the transformation of light 
into heat and therefore the retina will not 
show coagulation areas, unless it is in 
contact with the choroid or separated at 
the most two diopters. By the same rea- 
son, tumors of white color will not be 
affected by this treatment, whereas mel- 
anomas and like tumors are highly sus- 
ceptible. 

The photocautery has also been used to 
produce artificial pupils in pupillary seclu- 
sion following cataract surgery. (1 figure) 

Walter Mayer. 


Pinto Grote, C. General anesthesia in 
ophthalmology. Arch. Soc. oftal. hispano- 
am. 18:255-263, March, 1958. 

This is a general discussion of the in- 
dications of general anesthesia in ophthal- 
mology, the various types of general 
anesthesia suitable for ophthalmic sur- 
gery, the techniques for various ages of 
patients, the premedication, and the risks 
involved. Unless there are specific indi- 
cations, the author does not advocate gen- 
eral anesthesia in ocular surgery. 

Ray K. Daily. 


Rendahl, Ilmari. The scotopic A-wave 
of the human electroretinogram. Clinical 
recording with the electronic flash as light 
stimulus. Acta ophth. 36 :329-344, 1958. 

Stimulation by electronic flash results 
in a diphasic electroretinogram even in 
dark-adapted eyes. A comparison between 
the b-potential of the standard ERG and 
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the negative a-potential of the electronic 
flash ERG shows the variations in these 
two potentials to be parallel. In the pres- 
ence of circulatory disturbances of the 
retina, the a-wave is, however, consider- 
ably less affected. When the clinical ERG 
is supernormal, there seems to be an in- 
crease in both the a-and b-potentials on 
the electronic flash ERG. (10 figures, 40 
references) John J. Stern. 


Stanworth, A. Modified major amblyo- 
scope. Brit. J. Ophth. 42:270-287, May, 
1958. 

The author describes a modification of 
the major amblyoscope in which all the 
usual adjustments are present but in 
addition there is a system of mirrors and 
additional lenses which bring about an 
adjustment of the eyes which more nearly 
approximate the state of the eyes in nor- 
mal usage. This makes possible more 
accurate measurements, particularly in 
detecting abnormal retinal correspond- 
ence and small-angle squints. Some details 
of examination and measurements on 17 
patients are described. (7 figures, 17 refer- 
ences) Morris Kaplan. 


Sundmark, Eric. Recording of the 
human electroretinogram with the con- 
tact glass. Acta ophth. 36:273-280, 1958. 

The electroretinogram was recorded 
with the use of a contact glass having 
nine electrodes placed along the same 
meridian. The b-potential was generally 
larger in the corneal part of the glass than 
in its scleral part. When a contact glass 
is used in recording the ERG, the re- 
cording electrode should be placed in its 
corneal part. (4 figures, 6 references) 

John J. Stern. 


6 
OCULAR MOT) UITY 
Essien, E., Mertens, H.-G. and Papst, 


W. The ocular myopathies. Nervenartzt 
29 :10-16, Jan. 20, 1958. 
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Little is known of the primary diseases 
of the ocular muscles and not much is 
found concerning them in German texts. 
The authors attempt to fill this gap with 
a series of articles, of which this is the 
first. The chronic progressive nuclear 
ophthalmoplegia of von Graefe is dis- 
cussed here. The literature is summarized 
and a case is painstakingly analyzed from 
a clinical standpoint as well as by the 
newer techniques of electromyography 
and biopsy of several muscles. The au- 
thors find good evidence that von Graefe’s 
ophthalmoplegia is a primary and wide- 
spread muscle disease rather than second. 
ary to a nuclear disturbance. (4 figures 
35 references) Edward U. Murphy. 


Mackensen, G. The speed of horizontal 
rotations of gaze. Arch. f. Ophth. 160 :47- 
64, 1958. 

Electrooculographic tracings of these 
movements show that the speed of move- 
ments is accelerated to just short of the 
half-way point where the speed reaches a 
maximum and then goes on to the new 
position of rest with equally gradual de- 
crease of speed. Voluntary control of the 
rate of speed is not possible. The maxima 
of speed rise with the magnitude of devia- 
tion (14 figures, 4 tables, 21 references) 

F. H. Haessler. 


Mertens, H.-G., Esslen E. and Papst, 
W. Chronic ocular myositis. Nervenartzt 
29 :120-127, March 20, 1958. 

This is the second in the series on ocu- 
lar myopathies. Four cases are discussed 
in detail and the literature reviewed. En- 
docrine exophthalmos and orbital tumor 
are the two diseases this condition must 
be differentiated from and of great help 
here is an ocular muscle biopsy by “probe 
excision.” The myositis usually responds 
well to cortisone therapy. (5 figures, 30 
references) Edward U. Murphy. 


Valvo, Giuseppe. The importance of 
some systemic factors in the etiology of 
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strabismus. Arch. di ottal. 61 :461-474, 
Nov.-Dec., 1957. 

In a review of 205 clinic cases of stra- 
bismus the greatest emphasis was placed 
on infectious childhood diseases among 
etiologic factors. It was believed that pre- 
existing heterophoria was converted to 
strabismus by the general malnutrition, 
diminished muscle tone, and reduced fu- 
sion sense during febrile illness. Of the 
cases reported, 186 were convergent and 
19 were divergent. Eighty-five patients 
were male, and 120 were female. The au- 
thor suggests that strabismus was ig- 
nored in males as cosmetically unimpor- 
tant. While the history of age of onset 
depends on the observing power of the 
parents, there were extraordinarily many 
children with late onset. Sixty-four cases 
began in the first year, 41 in the second, 
38 in the third, and 36 in the fourth. In 
perhaps 20 percent there was a family 
history of strabismus, and in another 20 
percent of nervous or mental disease. (2 
tables, 7 references) Paul W. Miles. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Boberg-Ans, J. Scleromalacia perfor- 
ans. Acta ophth. 36 :33-36, 1958. 

The author describes a case of sclero- 
malacia perforans in which one eye had 
to be enucleated and perforation and 
phthisis occurred in the other. It was un- 
affected by all treatment, including 
ACTH and cortisone. The etiology is 
completely unknown. (4 figures, 5 refer- 
ences) John J. Stern. 


Charlin, C. Recurrent keratoscleritis. 
Arch. chil. de oftal. 39 :123-126, July-Dec., 
1957. 

The patient had recurrent episodes of 
scleritis associated with sclerosing kera- 
titis and iridocyclitis with posterior syne- 
chiae. Most authors believe that the eti- 
ology is tuberculous, and antituberculous 
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drugs are administered together with the 
local treatment of any keratitis or scleri- 
tis. The outlook in this disease is grave, 
as repeated episodes leave permanent 
damage in the eye. (4 references) 
Walter Mayer. 


Forsius, Henrik. Sensitivity of the cor- 
nea in arcus senilis. Acta ophth. 36 :43-49, 
1958. 

In 18 subjects with intense arcus lip- 
oides (juvenilis and senilis) in whom the 
fat had penetrated all layers of the cor- 
neal parenchyma, the corneal sensitivity 
was studied by means of a nylon thread 
(0.11 mm.) ; 19 without arcus, or if older 
with only microscopically visible or weak 
arcus, were used for comparison. The 
sensitivity is as a rule decreased in arcus. 
Sometimes there is a sector-shaped reduc- 
tion as far as the region of the pupil in 
subjects of any age. (3 figures, 14 refer- 
ences) John J. Stern. 


Fatty degeneration of 
Monatsbl. f. Augenh. 


Heinmiiller, G. 
the cornea. Klin. 
132 :566-568, 1958. 

In a 49-year-old woman with a fatty de- 
generation of the right cornea the choles- 
terol level was high. (Two figures, 14 ref- 
erences) Frederick C. Blodi. 

Oksala, A. and Lehtinen, A. Diagnos- 
tics of rupture of the sclera by means of 
ultrasound. Acta ophth. 36 :37-42. 1958. 


Rupture of the sclera can be diagnosed 
and localized by means of ultrasonic 
waves, and the length of the rupture can 
be measured with an accuracy of 2 to 
3 mm. The authors describe a clinical case 
and also experiments on bovine eyes. (5 


figures, 8 references) John J. Stern. 


Ruiz Barranco, F. The treatment of 
pterygium. Arch. Soc. oftal. hispano-am. 
18 :234-240. March, 1958. 

The literature on the etiology of pter- 
ygium is reviewed and it is emphasized 
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that the lesion is centered in the subcon- 
junctival tissue, which is responsible for 
the recurrence and progression of the le- 
sion. The author reports che results of 
treatment by repeated injections of hy- 
aluronidase into the body of the pter- 
ygium in 60 cases. Satisfactory results 
were limited to cases of little activity. On 
the other hand Kamels operation, utiliz- 
ing carbolic acid, was successful in 84 of 
85 cases. The one case which recurred 
was cured by a repetition of the proced- 
ure. In large pterygia the author advo- 
cates a combination of Kamel’s procedure 
with excision of the subconjunctival tis- 
sue. (1 table, 6 references) 
Ray K. Daily. 


Sbordone, G. and De Simone, S. Clini- 
cal and pathogenetic considerations of 
keratoconus. Arch. di ottal. 61 :497-504, 
Nov.-Dec., 1957. 

Theories of the pathogenesis of kerato- 
conus include the von Graefe glaucoma 
theory, endocrine or metabolic anomaly 
theory, mesenchymal dysgenesis, and avi- 
taminosis. In this series the eye with 
keratoconus apparently had two to three 
millimeters higher intraocular pressure 
than the fellow eye in unilateral kerato- 
conus. To ensure that the shape of the 
cornea did not affect tonometry, the Bail- 
liart scleral tonometer was used in each of 
20 patients with advanced keratoconus. It 
was repeated after caffeine and water 
provocation and after dilatation of the 
pupil. To rule out a hypersecretion type 
of glaucoma, each patient received fluo- 
rescein intravenously and the time of ap- 
pearance in the anterior chamber was 
measured, Results showed no difference 
from the controls. Arterial retinal pres- 
sure also appeared normal, as did the 
blood pressure in these patients. The vis- 
ual fields were all normal. The fundi 
showed no disc cupping, and only two 
showed myopic retinal changes. 

In conclusion, keratoconus was attrib- 
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uted to mesenchymal dysgenesis, not 
glaucoma. (1 table, 7 references) 
Paul W. Miles. 


Straub, W., Sautter, H. and Velten, H. 
Experimental and clinical findings after 
injury of the posterior surface of the cor- 
nea. Arch. f. Ophth. 160 :26-42, 1958. 

One to five parallel incisions of various 
length and depth were made into the pos- 
terior corneal surface of both eyes of each 
of 10 rabbits. The reactions of the cornea 
were observed with the slitlamp and are 
described in detail. Other than linear 
scars, the rabbit’s cornea retains no per- 
manent defects. On the other hand cruci- 
form incisions leave extensive opacities, 
hence it seems advisable to avoid crossing 
incisions in the Sato operation for kerato- 
conus, In a patient with astigmatism of 
lenticular origin the optically uncorrected 
vision was improved from 5/35 te 6/8 
after two Sato operations. (21 figures, 
1 table, 21 references) F. H. Haessler. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Fechner, P. U. Spontaneous hyphaema 
with abnormal iris vessels. Brit. ]. Ophth. 
42 :311-313, May, 1958. 

In the eye of a woman who complained 
of sudden diminution of vision an en- 
gorged vessel was found near the sphinc- 
ter of the iris with a microaneurysm from 
which a small, steady stream of blood 
flowed into the aqueous. The next day 
the bleeding had stopped and the anterior 
chamber was clear. No other abnormali- 
ties were found. (1 figure, 5 references) 

Morris Kaplan. 


Kessel, John F. Uveitis caused by hel- 
minths and protozoa. A.M.A. Arch. 
Ophth. 59 :854-860, June, 1958. 

This is a brief review of the present 
literature on this subject and indicates 


that such infestation does occur. (41 ref- 
erences) G. S. Tyner. 


Lewallen, William M., Jr. Aniridia and 
related iris defects. A.M.A. Arch. Ophth. 
59 :831-839, June, 1958. 

In this report of 12 members in three 
generations of one family the author dis- 
cusses the relationship to cataracts, glau- 
coma, and amblyopia. (4 figures, 1 table, 
and 21 references) G. S. Tyner. 


Mayer, W. D. and Beitman, M. R. 
Melanosarcoma of the choroid with a long 
period of survival. A.M.A. Arch. Ophth. 
59 :895-898, June, 1958. 

The authors report the case of a patient 
who died of metastases 26 years after the 
removal of an eye for melanotic sarcoma 
of the choroid. (3 figures, 8 references) 


G. S. Tyner. 


Zanen, J., Meunier, A. and Toussant, 
D. Malignant melanoma of the ciliary 
body and the iris. Bull. Soc. belge d’opht. 
117 :538-553, 1957. 

The many problems associated with 
malignant melanomas of the iris and the 
ciliary body are reviewed, especially the 
question of dissemination locally through 
the aqueous and by the bloodstream. In 
spite of the fact that early invasion of 
vessels is found in anatomic specimens, 
metastases do not have to occur, This 
variable and still unexplained local im- 
munity had been apparent in several clini- 
cal cases when the carrier of malignant 
intraocular melanomas refused enuclea- 
tion and nevertheless survived for many 
years. 

A pigmented growth of the iris was 
found during a routine refraction in a 42- 
year-old woman. Gonioscopy revealed in- 
filtration of the ciliary body, deformation 
of the lens and penetration into the cham- 
ber angle. The pathologic examination 
confirmed the clinical diagnosis; “malig- 
nant melanoma of the ciliary body with 
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many spindle cells A and B and a few epi- 
thelioid cells.” There were few reticular 
fibers, little pigment and no mitoses. The 
nuclei were, however, anaplastic and the 
outline of the cytoplasm poorly defined. 
The structure of the tumor was disorgan- 
ized, especially where it approached the 
ora serrata. (13 figures, 21 references) 
Alice R. Deutsch. 


9 
GLAUCOMA AND OCULAR TENSION 


Ancona, F. Concomitant involvement 
of the ear and the eye in hypertensive 
vasculopathy. Riv. oto-neuro-oftal. 32: 
678-686, Nov.-Dec., 1957. 

The author evaluated the auditory sys- 
tem of 27 individuals with glaucoma; 20 
of the patients had chronic glaucoma and 
seven had acute glaucoma. Hypertension 
of a high degree was present in each pa- 
tient. A study of a similar group of hy- 
pertensive patients without glaucoma was 
also carried out. The studies did not sub- 
stantiate the opinion expressed by others 
that there is a correlation between glau- 
coma and cochlear function. The author, 
however, emphasizes that his statistics 
are limited and that his negative results 
are not to be interpreted as an absolute 
refutation of the opinion of those who feel 
that there is a strong correlation between 
the eye and the ear in glaucoma. (9 refer- 
ences) William C. Caccamise. 


Beretta, L. and Cerabolini, E. The 
problem of hypacusia in glaucoma. Riv. 
oto-neuro-oftal. 32:662-277, Nov.-Dec., 
1957. 

The authors present a review of the 
literature together with an evaluation of 
their own patients in a study of the pos- 
sible correlation between glaucoma and 
hypacusia. On the basis of their own clini- 
cal observations they conclude that a 
true pathogenetic relationship does exist. 
(3 figures, 24 references) 

William C. Caccamise. 
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de Carvalho, C. A., Lawrence, C. and 
Stone, H. H. Acetazolamide (Diamox) 
therapy in chronic glaucoma. A.M.A. 
Arch. Ophth. 39 :840-849, June, 1958. 

This report from the Diamox Research 
Clinic of the Wilmer Institute covers the 
period from 1953 to 1957. Of 24 patients 
with chronic uncontrolled open-angle 
glaucoma, 21 were controlled by the addi- 
tion of Diamox to the therapy. There is 
no evidence that long-term acetazolamide 
therapy irreversibly suppresses the for- 
mation of aqueous humor, for on discon- 
tinuance, the pressure rose again. It ap- 
pears to be a relatively safe drug without 
severe side effects. The drug should not 
be used unless local agents have proved 
inadequate. This study deals solely with 
chronic simple glaucoma. Diamox is to be 
used in acute closed-angle glaucoma only 
as a preoperative procedure. (5 figures, 
8 tables, 25 references) G. S. Tyner. 


Espildora-Couso, J. Tonography in a 
case of Marfan’s syndrome. Arch. chil. 
de oftal. 39:118-120, July-Dec., 1957. 

The author made tonographic measure- 
ments in a child with Marfan’s syndrome 
and found that there was a definite abnor- 
mal resistance to the outflow of aqueous 
in the left eye and a questionable finding 
of resistance in the right. Repeated ten- 
sions taken with the Schietz tonometer 
were always normal. The author suggests 
that this resistance to outflow may be due 
to a trabecular lesion as a result of some 
mesodermic disturbance or to a poor 
function of the trabeculum produced by 
the subluxation of the lens. 

Walter Mayer. 


Ikuta, K. Tonographic studies of hu- 
man eyes. IV-VI. Acta Soc. Ophth. Japan 
62 :34-37, 149-152, 286-291, Jan., Feb., 
March, 1958. 

In the first part, Ikuta describes tonog- 
raphy experiments which show that the 
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aqueous outflow is inhibited by a contrac- 
tion of the external ocular muscles. In the 
following parts he discusses the results of 
tonography in glaucoma. In glaucoma 
there is a definite delay in the aqueous 
outflow as shown by tonography. After 
filtration surgery the aqueous outflow 
looks normal for the first two minutes of 
tonography but the outflow becomes slug- 
gish during the next two minutes. There 
occurs, therefore, a bending in the tono- 
gram at the border of the first and the 
second half of the tonography. Ikuta con- 
siders that glaucoma can not be explained 
solely by a delayed outflow of the 
aqueous. (2 figures, 4 tables, 44 refer- 
ences) Yukihiko Mitsui. 


Rivera Moreno, Antonio. An investiga- 
tion of differential tonometry as related to 
age and ocular pathology. Arch. Soc. 
oftal. hispano-am. 18:201-228, March, 
1958. 

By means of differential tonometry 
Marcello Carreras demonstrated the dis- 
parity between tonometric data and ac- 
tual intraocular pressure. This procedure 
reveals the qualitative and quantitative 
tonometric error and permits the discov- 
ery of hypertension in some cases diag- 
nosed as glaucoma without hypertension. 
The objective of this study was to deter- 
mine what effect age and ocular diseases 
have on the differential tension. The pro- 
cedure designated as differential tono- 
metry comprises conventional tonometry, 
a tonometry performed while a pressure 
of 40 grams is applied to the globe with a 
Bailliart ophthalmodynamometer, calcu- 
lation of the difference in the two data, 
and computation of the actual intraocular 
pressure. The author modified Carreras’ 
original procedure by placing the angle 
between the tonometer and ophthalmo- 
dynamometer at 60 degrees instead of 45 as 
done by Carreras, and he set the pressure 
of the ophthalmodynamometer perma- 
nently at 40 grams. The material of the 
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investigations comprised 112 cases with 
209 eyes. The data are tabulated and re- 
ported graphically according to age and 
acording to the ocular pathology of the 
examined eyes. The difference between 
the two tonometric measurements varied 
between 7 and 63 mm. Hg, which indi- 
cates that the same tonometric pressure 
may be found in two eyes with different 
actual intraocular pressures. The group- 
ing according to age shows that the in- 
crease in the tonometric reading as a re- 
sult of pressure on the globe diminishes 
with age; this indicates that for each 
tonometric reading the real intraocular 
pressure is higher, the older the individ- 
ual. In children, on the contrary, high 
tonometric readings may correspond to a 
normal or low intraocular pressure. The 
intraocular pressure in many cases of 
simple glaucoma is actually not as high 
as is indicated by the tonometer. In cor- 
neal leucomas on the other hand the ac- 
tual pressure is significantly higher than 
indicated tonometrically, and in such 
cases an elevated intraocular pressure can 
be overlooked. In spite of the indisputable 
value of differential tonometry as a re- 
search method and as a means of solving 
complicated clinical problems, the varia- 
tions caused by age restrict its systematic 
clinical application. (17 figures, 23 tables, 
8 references) Ray K. Daily. 

Térnquist, R. and Broden, G. Chamber 
depth in simple glaucoma. Acta ophth. 
36 :309-323, 1958. 

The chamber depth was measured in 
145 patients with simple glaucoma; the 
average was a little less than in normal 
eyes. This confirms earlier findings. The 
depth of the chamber in cases of long 
duration or after operation does not differ 
from others. It seems unlikely that the 
shallowness of the chamber is important 
in the etiology of simple glaucoma. (7 fig- 
ures, 7 tables, 13 references) 

John J. Stern. 
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Valcarce Avello, J. Peripheral iridec- 
tomy in closed-angle glaucoma. Arch. 
Soc. oftal. hispano-am. 18 :264-269, March, 
1958. 

The literature on the indications for 
peripheral iridectomy in closed-angle 
glaucoma is reviewed, and the results of 
this operation in 15 cases tabulated. It is 
concluded that the operation is indicated 
in early cases of acute and not very con- 
gestive closed-angle glaucoma, four to 
five days after the acute attack has sub- 
sided under medical therapy, and in the 
as yet normal fellow eye. (1 table, 2 refer- 
ences) Ray K. Daily. 

10 
CRYSTALLINE LENS 


Atkinson, Walter S. Selection of pro- 
cedure for cataract extraction. A.M.A. 
Arch. Ophth. 59:811-817, June, 1958. 

In this modification of his Academy lec- 
ture, Atkinson outlines his method and 
modifications in doing cataract surgery. 
He uses a limbus-based flap, replaced cat- 
gut sutures, uses his scleratome (similar 
to a cystatome) to make the nonpenetrat- 
ing and the penetrating incision, enlarges 
with scissors, peripheral iridotomies and 
either forceps or the erisophake. In hy- 
permature cataracts with glaucoma, not 
only should one attempt to get the ten- 
sion down preoperatively, but should do 
the surgery very slowly to allow 20 min- 
utes for decompression. (5 figures, 10 ref- 
erences) G. S. Tyner. 


Dollfus, M. A., Haye, C. and Pinchon, 
S. Complications and post-operative re- 
sults of cataracts in diabetics. Ann. d’ocul. 
191 :209-219, March, 1958. 

The authors analyze 94 cataract extrac- 
tions performed in diabetic patients. Of 
these patients 41 percent obtained 5/10 
vision or better, 21 percent from 1/10 to 
5/10 and the remainder 1/10 or less. Com- 
plications were more frequent than in the 
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usual extraction; vitreous loss occurred 
in 8 percent, hyphemas in 16 percent and 
iridocyclitis in 12 percent. (1 table, 5 fig- 
ures) David Shoch. 


Eickoff, W. Fibromatous pseudopha- 
kia. Klin. Monatsbl. f. Augenh. 132 :526- 
532, 1958. 

In this rare anomaly normal lens struc- 
ture is replaced by fibrous or fatty tissue. 
One eye of a three-year-old boy remained 
small and blind. On enucleation loose vas- 
cularized fibrous tissue was found instead 
of the lens. No other major anomaly was 
present. (2 figures, 12 references) 

Frederick C. Blodi. 


Koskenoja, M. and Runeberg, C. Does 
electric convulsive therapy cause cata- 
ract? Acta ophth. 36:102-109, 1958. 

Of the 633 patients in a mental hospital 
whose eyes were examined, 237 had re- 
ceived electric convulsive therapy. The 
statistical analysis of the findings did not 
demonstrate that this therapy produces 
cataract. (4 tables, 32 references) 

John J. Stern. 


Lieb, W. A. and Guerry, DuPont, III. 
Anterior chamber lenses. Klin. Monatsbl. 
f. Augenh. 132 :465-475, 1958. 

The authors discuss the use of these 
lenses in unilateral aphakia. Animal ex- 
periments and 16 patients are reported. 
The plastic lens has two nylon loops for 
support. (15 figures, 13 references) 

Frederick C. Blodi. 


Roeser, Johannes. Comparison of oper- 
ations with and without the lytic cocktail. 
Klin. Monatsbl. f. Augenh. 132 :475-480, 
1958. 

The authors operated upon 220 patients 
in each group. The sedative effect of this 
drug mixture was much greater than the 
standard method. The eye became softer, 
but the percentage of intracapsular ex- 
tractions was reduced from 85 percent to 
75 percent. A retrobulbar injection be- 
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came superfluous. The incidence of com- 
plications decreased, for example the loss 
of vitreous from 13.6 percent to 9.1. (5 ta- 
bles, 12 references) 

Frederick C. Blodi. 


Sbordone, G. Caloric cataracts, a clini- 
cal study. Arch. di ottal. 61 :-487-496, Nov.- 
Dec., 1957. 

One case is reported which occurred in 
a man aged 47 years. The diagnosis was 
based on the biomicroscopic appearance 
of the lenses, and not necessarily on a 
history of exposure to infrared radiation. 
This is important, because a cataract may 
be delayed as much as three years after 
industrial exposure has terminated. The 
pathognomonic changes are: 1. superficial 
breaks in the lens capsule, 2. subcapsular 
vacuoles and anterior cortical radial 
striae, and 3. posterior subcapsular opac- 
ities, often polychromatic. As the cata- 
ract matures, the nuclear changes are no 
different from those of senile cataract. 

Whether caloric cataracts are due to 
direct action on the lens is debatable. The 
most likely clue is the fact that the opaci- 
ties are in the zones back of iris pigment, 
and not in the exposed pupil area. (6 ref- 
ences) Paul W. Miles. 


Sgrosso, Salvatore. Operations and 
operators of cataracts. Variations of the 
Graefe incision. Arch. di ottal. 61 :437-444, 
Nov.-Dec., 1957. 

In this essay on physician-patient rela- 
tions, preoperative care, operative tech- 
nique, and postoperative complications of 
cataract, the author discusses the timid 
operator who uses eye drops and post- 
pones the operation and gives advice as 
to how to handle all the patient’s relatives 
and friends who want to take part in the 
event. He recommends that the surgeon, 
as he enters the operating room shake 
hands with all the assistants and aids and 
smile, to be sure of the best spirit while 
operating. Paul W. Miles. 
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11 
RETINA AND VITREOUS 

Beyer, Eva-Maria. Familial tortuosity 
of the small macular arteries with hemor- 
rhages. Klin. Monatsbl. f. Augenh. 132: 
532-539, 1958. 

This anomaly was observed in a 47- 
year-old man and his 17-year-old son. Re- 
peated macular and paramacular hemor- 
rhages occurred. No systemic affection 
was found. (4 figures, 11 references) 

Frederick C. Blodi. 


De Jaeger, A. and Bernolet. Sclerec- 
tomy in retinal detachment. Bull. Soc. 
belge d’opht. 117 :554-560, 1957. 

After a short survey on the various 
techniques in scleral shortening opera- 
tions the authors describe their own modi- 
fied procedures of scleral resection. Rou- 
tine pre-surgical preparations, conjuncti- 
val incision and dissection of Tenon’s cap- 
sule, and looping of the corresponding 
external muscles is followed by a partial 
scleral resection in the region of the reti- 
nal holes. The resected part of the sclera 
should be 3 to 4 mm. broad and embrace 
about one-half of the circumference of the 
eye. It is stressed that the scleral inci- 
sions should be slanting. This type of 
scleral cleavage makes the closure of the 
wound easier, as the superficial layers of 
the sclera contain more elastic fibers than 
the deep layers and therefore can be ap- 
proached under less tension. A very light 
electro-coagulation should be performed 
over the resected part. The scleral wound 
is closed with 5-0 plain catgut. Immedi- 
ately after surgery the retina is often 
found to have remained detached. In 
many cases the retina was reattached 
only after several months. (16 references) 

Alice R. Deutsch. 


Dodo, T. and Toda, S. Vitreous replace- 
ment as a treatment of severe vitreous 
opacity. Acta Soc. Ophth. Japan 62:129- 
143, Feb., 1958. 
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The vitreous with severe opacities was 
replaced by clear vitreous or by spinal 
fluid in 13 human eyes. In most cases a 
definite clearing and improvement in the 
vision was obtained. A replacement of as 
large an amount as two ml. was most 
effective. A vitreous aspiration alone did 
not show such a good effect. The replace- 
ment seemed to facilitate further absorp- 
tion of the opacity. Side-effects were not 
common. Hemorrhage into the vitreous 
and iritis occurred in a small number of 
cases, (1 table, 17 references) 

Yukihiko Mitsui. 


Francois, J. and De Rouck, A. Electro- 
retinography in the differential diagnosis 
of tapeto-retinal degeneration. Bull. Soc. 
belge d’opht. 117 :511-538, 1957. 

Bio-electric disturbances, which are re- 
corded in retino-encephalography, were 
found in diffuse and localized tapeto-reti- 
nal degenerations. They included abnor- 
mal reactions of the retina and the cerebral 
cortex in varying degrees, and associated 
with each other or as separate particular 
deviations. In pigmentary retinopathy, in 
retinopathia punctata albescens and in 
choroideremia the bioelectric syndrome 
was complete. This means the retina did 
not react or reacted minimally to any 
light stimulation, the conduction and re- 
ception in the cortex was retarded and the 
EEG was diffusely disturbed. Degenera- 
tion of the central retina caused modifi- 
cations in the ERG of various degrees. 
The ERG was rarely abolished but often 
considerably impaired. It was practically 
absent in several cases of central pigmen- 
tary retinopathy and subnormal in Sors- 
by’s dystrophy. In angioid streaks it was 
found both normal and subnormal and the 
same was true for senile degenerations of 
the macula. The EEG was normal in the 
latter. The electro-retinography and en- 
cephalography proved to be essential for 
the differential diagnosis between the dif- 
ferent groups of degenerative retinal dis- 
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eases. The presence or absence of the 
ERG is also important for the prognosis 
and it was considered to be more signifi- 
cant than visible changes in the funds. 
(17 figures, 59 references) 

Alice R. Deutsch. 


Jampel, R. S. and Falls, H. F. Atypical 
retinitis pigmentosa, acanthrocytosis, and 
heredodegenerative neuromuscular dis- 
ease. A.M.A. Arch. Ophth. 59:818-820, 
June, 1958. 

Only three cases of this disease have 
been reported. This paper gives a discus- 
sion and follow-up information on these 
patients. (2 figures, 4 references) 

G. S. Tyner. 


Kornerup, Tore. Retinopathia diabetica 
proliferans. Acta ophth. 36:97-101, 1958. 


Among the 1,402 unselected diabetic pa- 
tients, retinopathia diabetica proliferans 
was seen in 117 or in 8.4 percent. These 
patients were compared with other dia- 
betics. There was no significant difference 
in age and duration of the diabetes. In 78 
percent of the patients with the retinop- 
athy, ophthalmoscopically discernible 
venous changes were found; in this re- 
spect they differ significantly from other 
diabetics. Heredity is not a more im- 
portant factor in these cases. The ma- 
jority of patients with the retinopathy 
have an onset of diabetes in childhood and 
the relative systolic and diastolic blood 
pressure is definitely higher. 

Proteinuria is twice as frequent as in 
other diabetics; fundus hypertonicus is 
difficult to diagnose in patients with this 
retinopathy but there is no reason to as- 
sume that it is more frequent. Insulin 
treatment does not differ from that given 
to other diabetics. This retinopathy is not 
a further stage of development of other 
types of retinopathy; cases are reported 
in which it was the first sign of retinal 
change. Its presence in pregnant women 
does not invariably lead to stillbirth or 
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spontaneous abortion. Of the patients 
with this retinopathy 28 percent were 
blind. 

Proliferative retinopathy is more fre- 
quent among patients on a full diet than 
among those on a restricted diet. The 
effect of hypophysectomy and adrenal- 
ectomy are briefly mentioned and the lat- 
ter does not seem to arrest the progress of 
the proliferative retinopathy. (4 tables, 
63 references) John J. Stern. 


Vanysek, Jean. The ERG in circulatory 
disturbances of the retina. Bull. mém. Soc. 
frang. d’opht. 70 :322-345, May, 1957. 

One of the main purposes of clinical 
retinography is the establishment of a 
relationship in between circulatory dis- 
turbances of the retina and correlative 
activity of the retina. A characteristic 
curve of four phases (P-1, P-2, P-3, P-4) 
was seen in the ERG during the applica- 
tion of the ophthalmodynamometer and 
related to the venous retinal pressure, 
retinal dyastolic and retinal systolic pres- 
sure, respectively. In normal subjects and 
in hypertensives without fundus lesions 
the general aspect of these graphs was 
identical. Pathologic signs were outlined 
after an analysis of 100 examinations 
which included cases of essential hyper- 
tension, arteriosclerosis, embolism of the 
central retinal artery, thrombosis of the 
internal carotid and thrombosis of the 
retinal veins. In congestive glaucoma and 
in the initial stage of essential hyperten- 
sion the ERG is supernormal, an analogy 
to the ascending phase P-1. The super- 
normal b-wave in arteriosclerosis of the 
retinal vessels and in advanced stages of 
essential hypertension present an analogy 
to the phases P-2 and P-3. The extinction 
of the ERG after abolition of the systolic 
tension in the retina is similar to the ex- 
tinction of the ERG in an embolism of the 
main stem of the central retinal artery or 
in thrombosis of the internal carotid. The 
reéstablishment of a normal ERG after 
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abolition of the retinal circulation with 
the dynamometer occurs much sooner in 
hypertensive patients than in normal sub- 
jects. By itself the ERG cannot explain 
problems of circulation but in combina- 
tion with other types of examination it is 
an essential guide towards a better under- 
standing of circulatory disturbances in 
the retina and of allied clinical pathologic 
situations. (15 figures, 19 references) 
Alice R. Deutsch. 


Vena, Antonio. Treatment of retinal 
thrombophlebitis with vasodilators and 
anticoagulants. Arch. Soc. oftal. hispano- 
am. 18:270-274, March, 1958. 

The literature on the subject is re- 
viewed and two cases reported of throm- 
bosis of the central retinal vein, of longer 
than 20 days duration, successfully 
treated by a combination of anticoagu- 
lants and vasodilators. In one case vision 
improved in the course of two months 
from 1/10 to 1/2. In the other case the 
retinal edema increased under therapy 
with anticoagulants alone; after the addi- 
tion of vasodilators to the therapeutic 
regimen the condition began to improve 
immediately and after two months vision 
improved from the initial 1/20 to 1/10. 
Heparin was the anticoagulant used, and 
for vasodilation intravenous injections of 
novocaine were used in one case, and 
X-ray irradiation according to Desjardins’ 
technique in the other. (15 references) 

Ray K. Daily. 


12 
OPTIC NERVE AND CHIASM 


Bayet, T., Brihaye, M. and Van Geer- 
truyden. Retrobulbar injections of hydro- 
cortisone in optic neuritis and retrobulbar 
neuritis. Bull. Soc. belge d’opht. 117 :487- 
506, 1957. 

Retrobulbar hydrocortisone (12.5 mg.) 
was used in four patients with retrobulbar 
neuritis and optic neuritis respectively. In 
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three patients the disease was ascribed to 
inflammatory processes; one patient who 
had several episodes of this disease and 
also had paresthesias of the lower ex- 
tremities was thought to have multiple 
sclerosis. The local treatment compared 
favorably with general. Improvement 
could be noticed immediately and re- 
covery was achieved in 7 to 14 days. This 
beneficial effect, however, occurs only 
when treatment is given without delay. 
Whenever the start of the local treatment 
was delayed the good results were much 
slower. A detailed general and laboratory 
work-up was done in all four cases. Sys- 
temic treatment consisted of penicillin and 
streptomycin. Retrobulbar hydrocortisone 
was the only local treatment. Early retro- 
bulbar injection of hydrocortisone is the 
treatment of choice in both optic neuritis 
and retrobulbar neuritis. (10 figures, 34 
references) Alice R. Deutsch. 


Iverson, Herman A. Hereditary optic 
atrophy. A.M.A. Arch. Ophth. 59 :850-853, 
June, 1958. 

The author reports five definite cases of 
hereditary optic atrophy in four genera- 
tions of a family. The heredity is domi- 
nant, and the condition appears to be 


congenital. (2 figures, 6 references) 
G. S. Tyner. 


Lasco, F. Pseudo-glaucoma following 
methyl alcohol intoxication. Ann. d’ocul. 
191 :235-241, March, 1958. 

Two cases of methyl alcohol poisoning 
are reported which resulted in a typical’ 
glaucomatous atrophy of the optic nerve 
heads. Repeated measurement of tension 
and provocative tests ruled out glaucoma. 
No calcification of the carotids could be 
seen radiologically. The vision improved 
eventually in spite of the appearance of 
the discs, which indicates that some fibers 


had escaped permanent damage. 
David Shoch. 
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13 
NEURO-OPHTHALMOLOGY 

Amidei, B. and Megighian, D. Elec- 
tronystagmographic analyses of congeni- 
tal nystagmus. Riv. oto-neuro-oftal. 32: 
687-700, Nov.-Dec., 1957. 

The authors report their electronystag- 
mographic findings in congenital horizon- 
tal nystagmus. Emphasis is placed on the 
changes in the E.N.G. resulting from vari- 
ous head positions. (3 tables, 21 refer- 
ences) William C. Caccamise. 

Amidei, B. The possible inhibition of 
central congenital nystagmus. Riv. oto- 
neuro-oftal. 32 :701-708, Nov.- Dec., 1957. 

The author observed some patients 
with congenital nystagmus which was in- 
hibited when they were writing. He at- 
tributes this to an effect of the attention 
factor on the bulbo-mesencephalic system. 
(2 tables, 10 references) 

William C, Caccamine. 


Bynke, Hans. The syndrome of Foster 
Kennedy. Acta ophth. 36 :129-140, 1958. 

Foster Kennedy’s syndrome (optic 
atrophy with central scotoma of one eye, 
papilledema of the other) was found in 
16 out of 1,600 patients with cerebral dis- 
ease. The syndrome occurred with brain 
tumors as well as brain abscess or optic 
neuritis. The infrequence and restricted 
diagnostic value of the syndrome are em- 
phasized. (4 figures, 1 table, 38 refer- 
ences) John J. Stern. 


Espildora-Couso, J. Paracentral hom- 
onymous hemianopic scotoma. Arch. chil. 
de oftal. 39 :121-122, July-Dec., 1957. 

A patient complained of difficulty in 
vision during an episode of endocarditis. 
Examination was negative with the ex- 
ception of a left homonymous hemianop- 
sia. Two months after the first visit the 
patient again complained that he had dif- 
ficulty in reading ; he seemed to be unable 
to find the line below the one he was read- 


ABSTRACTS 


ing. At that time, examination revealed a 
perfectly normal peripheral field, without 
any sign of hemianopsia and when tested 
with the Bjerrum screen a paracentral 
left inferior hemianopic scotoma was 
found 

The author ascribes these findings to an 
embolus in the posterior calcarine artery, 
which completely inhibited the right oc- 
cipital cortex. The complete hemianopsia 
is explained by a temporary cortical in- 
hibition due to reflex vascular spasm. (1 
figure ) Walter Meyer. 


Junceda Avello, J. A case of Leber’s 
disease. Ann. d’ocul. 191 :228-234, March, 
1958. 

The author concludes, on the basis of 
this case which he reports and a review of 
the literature, that Leber’s disease is a 
hereditary lesion of the central nervous 
system in which other manifestations may 
be found. He doubts that infection is a 
factor and feels that reported cases of 
chiasmal arachnoiditis may be secondary 
to the optic atrophy. He also suggests 
that there may be a hereditary tendency 
to chiasmal arachnoiditis in some cases. 
(3 figures) David Shoch. 


Troupp, H., Koskinen, K. and af Bjork- 
esten, G. Ophthalmoplegia caused by 
intracranial aneurysm. Acta ophth. 36 :79- 
86, 1958. 

A series of six patients with aneurysm 
of the internal carotid artery causing ocu- 
lomotor palsy is reported. In addition, two 
instances of aneurysms in other locations 
causing oculomotor palsy are reported. 
All of these patients were subjected to 
intracranial operation with ligature or 
clipping of the neck of the aneurysm. The 
shortest follow-up was one year. Not one 
patient recovered completely. It seems 
that the only chance to improve the poor 
prognosis is to operate in the acute stage 
of the disease. (1 figure, 18 references) 

John J. Stern. 
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Watillon and Pivont, A. The value of 
contact lenses for the treatment of a para- 
lytic ptosis associated with a facial paraly- 
sis. Bull. Soc. belge d’opht. 117 :608-614, 
1957. 


External progressive ophthalmoplegia 
is a hereditary progressive disease, which 
resembles congenital hereditary ophthal- 
moplegia and the infantile form of pro- 
gressive bulbar paralysis. The first symp- 
toms occur in childhood or adolescence 
and only rarely after the age of forty. 
Only the external eye muscles are af- 
fected. The patient discussed was 45 years 
old. A progressive ptosis and impairment 
of elevation and abduction started in 1955 
and was followed by a bilateral facial 
paralysis. The coexistence of ptosis and 
bilateral facial paralysis was a difficult 
therapeutic problem. Specially 
structed plastic contact lenses with a rim 
above to support the upper lids enough to 
free the pupillary area were used. The 
whole lens rested in the inferior fornix 
which supported both the lens and the 
upper lid. The lenses have been worn for 
six to eight hours a day for more than a 
year with only minor discomfort, The 
functional result and the external ap- 
pearance were excellent. (3 figures, 15 ref- 
erences) Alice R. Deutsch. 


con- 


14 
EYEBALL, ORBIT, SINUSES 


Dorello, U. The eye and the sinuses. 
Riv. oto-neuro-oftal. 32:613-633, Nov.- 
Dec,. 1957. 

The author discusses the relationship 
between diseases of the sinus and of the 
lacrimal ducts. A systematic X-ray study 
of 500 cases of lacrimal duct disease re- 
vealed sinus changes in 107 (21.4 per- 
cent). From his study the author feels 
that sinus conditions should be considered 
as a possible factor in those patients who 
have stenosis of the nasolacrimal duct. It 
is suggested that treatment of the sinus 
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condition may prevent further progress 
of the disease in the lacrimal duct. (10 fig- 
ures, 2 tables, 32 references) 

William C. Caccamise. 


Erdmann, H. and Erdmann, R. Orbital 
complications with sinus affections in in- 
fants. Klin. Monatsbl. f. Augenh. 132 :559- 
566, 1958. 

A seven-weeks-old infant developed an 
orbital abscess secondary to a purulent 
infection of the ethmoids and the antrum. 
The orbit had to be opened. (7 figures, 
5 tables, 19 references) 

Frederick C. Blodi. 


Goodman, E. and Pond, M. J. Serous 
tenonitis. A.M.A. Arch. Ophth. 59 :899- 
900, June, 1958. 

Serous tenonitis in a 13-year-old school 
girl was treated successfully by the ad- 
ministration of Prednisolone and Gantri- 
sin by mouth and Terracortril ophthalmic 
suspension as a collyrium. The authors 
suggest that the orbital synovia may be 
selectively attacked by rheumatic condi- 
tions, just as joints and tendons are. (1 
reference) G. S. Tyner. 


Pasmanik, S. Orbital lymphosarcoma. 
Arch. chil. de oftal. 39:110-112, July-Dec., 
1957. 


A patient came to the clinic with a 
tumor over the left lacrimal sac, which 
had been present for five months. Biopsy 
revealed a neoformation of lymphatic tis- 
sue, which could have been leukemia or 
lymphosarcoma. The first disease was 
ruled out by the hematologist and the pa- 
tient received a total of 9000 r in 40 ses- 
sions over 62 days. Eight months later the 
mass had totally disappeared and there 
was no evidence of any neoplasm. 

The author briefly discusses the path- 
ology of lymphatic tumors. He feels that 
radiotherapy is the treatment of choice, 
but even with it, there are often late 
metastases. Even in the case where sur- 
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gery is used as a primary procedure, radi- 
otherapy must be given after it, no matter 
how extensive the primary surgery was. 
(4 references) Walter Mayer. 


Peters, G. and Seitz, R. Endophthal- 
mitis in congenital toxoplasmosis. Klin. 
Monatsbl. f. Augenh. 132 :540-548, 1958. 

One eye was enucleated in a six-weeks- 
old child with congenital toxoplasmosis. 
The clinical picture somewhat resembled 
a retinoblastoma. An endophthalmitis 
with complete retinal detachment was 
found in this microphthalmic eye. Organ- 
isms were seen in the retina and in the 
choroid but no culture had been taken. 
The child died at the age of one year. 
(5 figures, 25 references) 


Frederick C. Blodi. 


Pietruschka, G. Further comments on 
the marble bone disease. Klin. Monatsbl. 
f. Augenh. 132 :509-525, 1958. 

This is an addition to an earlier paper 
on the same subject (Klin. Monatsbl. f. 
Augenh. 123:189). A fourth case is de- 
scribed. The 22-year-old girl also had 
optic atrophy, exotropia and exophthal- 
mus. One of the three previously de- 
scribed patients died in the meantime. In 
the differential diagnosis fibrous dys- 
plasia, mandibulo-facial dysostosis and 
hyperostosis have to be considered. (15 
figures, 23 references) 


Frederick C. Blodi. 


Sebestyen, J. Therapeutic results in 
acute orbital cellulitis. Klin. Monatsbl. f. 
Augenh. 132:480-486, 1958. 

This is a comparison of 25 cases treated 
before the advent of antibiotics and sul- 
fonamides and 25 cases treated after it. 
The mortality rate in the early period was 
about 18 percent; it sank to 12 percent 
with sulfonamides, and with antibiotics to 
4 percent. Complete recovery occurred in 
the early period in 36 percent of the 
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treated cases and later in 68 percent. (1 


table, 50 references) 
Frederick C. Blodi. 


Valenzuela, R. Exophthalmos due to 
chronic orbital granuloma. Arch. chil. de 
oftal. 39 :127-134, July-Dec., 1957. 

The clinical history of two patients with 
exophthalmos, pain in the affected eye, 
decrease in visual acuity, and negative 
X-ray findings is described. In both cases 
a biopsy was done and chronic inflamma- 
tory tissue was found. Both patients were 
treated with radiotherapy with good re- 
sults; as the exophthalmos regressed the 
visual acuity improved. In the first case 
a time interval of more than eight years 
elapsed between the time a biopsy was 
advised and the patient agreed to have it 
done, and in spite of this long interval, the 
recovery in acuity was good. 

The author feels that radical surgery is 
contraindicated in such cases and that 
radiotherapy does not act directly on the 
fibrotic tissue, but by inhibiting the vascu- 
lar elements of the granuloma and de- 
stroying the lymphatic tissue of the tumor. 
(7 figures, 3 references) 

Walter Mayer. 


15 
EYELIDS, LACRIMAL APPARATUS 


Misar, Rainer. The treatment of dacryo- 
stenosis with cortisone fillings. Klin. 
Monatsbl. f. Augenh. 132 :498-504, 1958. 

In patients with narrowing of the lacri- 
mal duct dilation is first done under gen- 
eral anesthesia. Then a mixture of corti- 
sone, Irgamid and terramycin ointment 
is put into the duct. In this manner 29 
patients were treated with success. Usu- 
ally three fillings are necessary to keep 
the duct open, but occasionally as many 
as 12 had to be given. Recurrences in 


eight patients were treated successfully. 
Frederick C. Blodi. 
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Nagashima, K. Studies on the function 
of the lacrimal pathway. Acta Soc. Ophth. 
Japan 62 :9-19, 578-596, Jan., May, 1958. 

By means of a special manometer de- 
signed for this study the author measured 
the pressure in the lacrimal sac and lacri- 
mal ducts. He demonstrates that the sac 
and ducts show a pumping action and the 
action is induced by lid movements. In 
general a positive pressure occurs with 
lid closure and the converse with lid open- 
ing. The whole lacrimal pathway shows 
peristaltic movement. By one movement 
on the average, 0.2 cmm. of tears is car- 
ried. The pumping action of the lacrimal 
ducts is preserved in the early stage of 
lacrimal pathway stenosis and oblitera- 
tion but disappears in the late stage. Ap- 
plication of a vinyl-tube as a treatment of 
stenosis of the lacrimal pathway is effec- 
tive in the early stage of the condition, 
where the pumping action is preserved. 
The pumping action disappears when the 
facial nerve is paralyzed. (2 figures, 10 
tables, 81 references) 

Yukihiko Mutsui. 


Pujol Canicio, Alberto. Acute bilateral 
tuberculous dacryoadenitis. Arch. Soc. 
oftal. hispano-am. 18:241-254, March, 
1958. 

The author reports a case of acute bi- 
lateral dacryoadenitis in a woman 35 
years old. In addition to general symp- 
toms of an acute infection and a stomati- 
tis, she had a bilateral painful swelling of 
the upper lids in the region of the lacri- 
mal glands, intense bilateral conjunctival 
bulbar and palpebral congestion, and 
chemosis. The left lateral rectus muscle 
was paretic and the patient had a para- 
lytic convergence. The refractive media 
were somewhat opaque; this is attributed 
to pressure on the globe. The diagnostic 
examinations revealed no specific infor- 
mation. The patient recovered under 
treatment with streptomycin and hydro- 


zide. The differential diagnosis is dis- 
cussed and it is concluded that this was a 
rare case of acute tuberculosis of the 


lacrimal glands. (7 references) 
Ray K. Daily. 


Sédan, Jean. Classification of lacrimal 


duct potency. Ann. d’ocul. 191 :220-227, ° 


March, 1958. 

The author divides cases of epiphora 
into four groups according to the status 
of the naso-lacrimal duct: spontaneously 
patent, provoked patency, forced patency, 
and obstructed. He analyzed 1,939 cases 
and found about as many in obstructed 
ducts as he did ducts with some degree of 
patency. Of the 973 patients with obstruc- 
tion, 849 were cured without surgery. The 
author emphasizes the need for repeated 
probing, irrigation, the use of cortisone 
and antibiotics locally; and, most im- 
portant, treatment of the nasal passages. 

David Shoch. 


16 
TUMORS 


Appelmans, M., Michiels, M., Dehoux, 
M. and Van Hoonacker, E. Ocular mani- 
festations of the angiosarcoma of Kaposi. 
Bull. Soc. belge d’opht. 117 :617-630, 1957. 

Multiple purple cutaneous nodules, 
sharply outlined but nevertheless fre- 
quently of rapid growth, are the main 
clinical characteristics of Kaposi’s sar- 
coma. The nodules may be confluent and 
form larger tumors but the skin mostly 
remains movable with the tumors al- 
though it often gets thin and atrophic in 
these areas. Telangiectases are frequent 
and ulcerations rare. The inferior extremi- 
ties are almost always the primary seat 
and symmetrically affected. Lesions on 
the face and the mucous membranes are 
rare and considered to be an ominous 
foreboding. Pathologically the disease is 
a malignancy of the vascular system, of 
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multiple origin but not inclined to metas- 
tasize or to be transplanted into the 
regional lymph glands. The lesions are 
polymorphous and vary not only in dif- 
ferent individuals but even in the same 
individual, This histologic picture is char- 
acterized by fusiform elements often in 
rows and surrounded by reticulin-fibers 
with pericytes, histiocytes and plasma- 
cytes in various numbers and state of 
mitosis among numerous new-formed 
capillaries and blood filled sinuses. Local- 
ized proliferation of the endothelium, 
followed by thrombosis, explain the occa- 
sional fibrosis of the nodules. The course 
is mostly slow and death often occurs as 
a result of intercurrent disease. Kaposi’s 
sarcoma is rare in Europe. It is frequently 
seen in central Africa. Men of middle age 
are most often affected. 

The history of a 79-year-old man is re- 
ported. His main complaint was a tume- 
faction of the left upper lid. Similar tumor 
nodules were found on his lower extremi- 
ties. The diagnosis was confirmed by bi- 
opsy of a skin nodule. The lesions of the 
upper lid showed areas of necrosis and 
ulceration, rare findings in angiosarcoma. 
Chemotherapy, hormones, penicillin and 
radiotherapy were of no benefit as more 
and more nodules appeared. The patient 
died of suffocation after six months. (6 
figures, 21 references) 


Alice R. Deutsch. 


Kurus, Ernst. A contribution to the 
knowledge of the giant-follicular lympho- 
blastoma. Klin. Monatsbl. f. Augenh. 132: 
568-571, 1958. 

The author describes a 78-year-old 
womar with an orbital lymphoma of the 
Brill-Symmers type. After the tumor was 
excised irridation was given. (4 figures, 
8 references) Frederick C. Blodi. 


Marsico, Vincenzo. Clinical and histo- 
logic contributions to the study of “mixed 
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tumor” of the orbital region. Arch. di ottal. 
61 445-454, Nov.-Dec., 1957. 

Recent reports about “mixed tumor” 
of the orbit have emphasized characteris- 
tics of both lacrymal and salivary glands ; 
25 percent were said to be potentially 
malignant. The case of a 52-year-old 
woman is reported. She had a walnut- 
sized tumor in the area of the lacrymal 
gland. Clinically it was found to be two- 
thirds outside the orbital rim, smooth, 
hard, elastic, movable, and painless ; histo- 
logical examination revealed a mixed tu- 
mor of the salivary type. It was con- 
sidered to be a growth from embryonic 
gland tissue or cell rests, and not meta- 
static. (2 figures, 20 references) 

Paul W. Miles. 


Otto, Joachim. Basal cell epithelioma in 
patients wearing glasses. Klin. Montasbl. 
f. Augenh. 132 :504-508, 1958. 

Four patients are reported who devel- 
oped an epithelioma in an area which was 
constantly irritated by the spectacle 
frame. This points toward a close connec- 
tion between trauma and tumor. (4 fig- 
ures, 3 references) Frederick C. Blodi. 


Sundmark, Eric. The electroretinogram 
and malignant intraocular tumors. Acta 
ophth. 36 :57-64, 1958. 

Electroretinography seems to be of no 
value for the differential diagnosis of in- 
traocular tumors. (3 figures, 1 table, 5 ref- 
erences) John J. Stern. 


17 
INJURIES 

Law, Frank W. Insect sting of the lid 
and a sequel. Brit. J. Ophth. 42:314-315, 
May, 1958. 

A six-year-old child was stung on the 
lid by a bee and when examined two days 
later no evidence of the sting or of corneal 
damage could be found. Four days later 
much general irritation and horizontal 
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scratches of the cornea were present. The 
stinger of a bee was found protruding 
through the tarsus and rubbing on the 
cornea. It was easily removed. The inter- 
esting observation is made that the hori- 
zontal movements of the eye resulted in 
much more scratching than the vertical 
ones. (2 figures, 1 reference) 
Morris Kaplan. 


Levy, Walter J. Peforating ocular in- 
jury: a long-term follow-up. South Afri- 
can M. J. 32:293-295, March 15, 1958. 

In a decade 1,303 cases of perforating 
ocular injury, not due to intraocular 
foreign body, were admitted to Moorfields 
Eye Hospital, and of these, 511 cases have 
been followed for a minimum period of 
three years and an average of five and 
one-half years and are here reported. A 
low percentage of 11.7 percent (153 cases) 
of 1,303 cases lost an eye. Forty percent 
achieved 6/16 or better vision, and the 
prognostic effect of damage to the lens is 
stressed in relation to visual results and 
to retention of the eye ; the damage causes 
a drop in the percentage of those with a 
6/16+ result from 70 percent in the group 
with clear lens to 12.6 percent in the cata- 
ractous group. The stability of localized 
lens opacity is remarked upon. 

The tragicaily high number of children 
who suffer perforating ocular injury, often 
with loss of an eye, particularly as a result 
of accidents with scissors, knives, darts 
or arrows (almost all preventable) is 
emphasized. 

The surgical technique usually used in 
Moorfields is detailed and the use of 
sterile air or saline for anterior-chamber 
re-formation is advocated. (8 tables, 3 ref- 


erences) Author’s summary. 
18 
SYSTEMIC DISEASE AND PARASITES 


Bodenhauser, Joe Henry. Uncommon 
findings in temporal arteritis and an etio- 


logic suggestion. Arch. f. Ophth. 160:113- 
124, 1958. 

A woman, 78 years of age, had typical 
manifestations of temporal arteritis with 
blindness of one eye. At the height of the 
illness numerous red spots appeared in 
the skin in the area supplied by the tempo- 
ral and maxillary arteries. Histologic 
study showed perivascular infiltration of 
the precapillaries and extensive capillary 
ectasia on the basis of which the author 
offers a theory which clarifies the various 
manifestations of temporal arteritis. (3 fig- 
ures, 46 references) F. H. Haessler. 


Fornes Peris, E. Therapy of Sjggren’s 
syndrome on an etiologic basis. Arch. Soc. 
oftal. hispano-am. 18:229-233, March, 
1958. 

A case of Sjggren’s syndrome is re- 
ported, in which definite improvement 
was obtained by increased sexual activity 
and the administration of Perandren. The 
literature on the pathogenesis and treat- 
ment of this syndrome is reviewed, and it 
is concluded that the disease is caused by 
a hormonal insufficiency. 

Ray K. Daily. 


Gregersen, E. Rubella embryopathy in- 
volving dehiscence and mesodermal apla- 
sia of the iris. Acta ophth. 36:110-114, 
1958. 

The author reports a case of rubella 
embryopathy in the form of mesodermal 
aplasia and dehiscence of the iris associ- 
ated with embryopathic pigmentary de- 
generation of the retina and patent ductus 
arteriosus. Rubella embryopathies as well 
as the origin and clinical features of the 
present malformations are briefly dis- 
cussed. (1 figure, 22 references) 

John J. Stern. 


Jensen, V. J. Dermo-chondro-corneal 
dystrophy. Acta. ophth. 36:71-78, 1958. 
The following signs were observed in a 
seven-year-old boy, 1. bilateral, periph- 
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eral, subepithelial corneal opacities of a 
dystrophic nature and unilateral pter- 
ygium. 2. multiple, fairly small, firm, yel- 
lowish skin tumors, and 3. osteochondral 
changes in the peripheral bones of the 
extremities. In spite of some differences, 
the syndrome is in many respects similar 
to that of familial dermochondrocorneal 
dystrophy described by Francois and 
probably is a manifestation of the same 
nosologic entity. (7 figures, 4 references) 
John J. Stern. 


Kessel, John F. Observation on the 
methylene blue dye test for toxoplasma. 
A.M.A. Arch. Ophth. 59 :861-867, June, 
1958. 

After a review of the literature and his 
experimental work, the author believes 
that the methylene blue dye test for T. 
gondii is specific. A comparison of dye- 
test results with toxoplasmin skin tests 
results shows a high correlation between 
tests which are dye-test negative. (5 
tables, 31 references) G. S. Tyner. 


Lobstein, André. Dynamic aspects in 
retinal and cerebral circulation. Bull. 
mém. Soc. franc. d’opht. 70 :308-321, May, 
1957. 

Kety’s test is one of the procedures 
which can provide quantitative data on 
the relationship between circulatory fac- 
tors and functional activity of the retina. 
It is based on the principle of Fick which 
concerns differences of concentration of 
an inert gas in cerebral arteries and in 
cerebral veins after having been fixed by 
the brain during a given time. This dif- 
ference is inversely proportionate to the 
amount of blood moving across the brain. 
The course of the investigation is de- 
scribed in detail and the possible modifica- 
tions of intracranial pressure, changes in 
blood pressure and in caliber of cerebral 
arteries together with the nervous, hu- 
moral and organic forces regulating them, 
are discussed. The various hemodynamic 
formulae and their interrelationship are 
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explained and the inevitable difficulties 
and complications in this type of research 
are recognized. Three essential factors 
definitely in direct correlation are eleva- 
tion of the blood pressure, fundus abnor- 
malities and the level of cerebral-vascular 
resistance; but even this parallelism is 
not absolute. The combination of these 
different types of examination, objective 
establishment of the cerebral blood-flow, 
dynomometry and functional quantitative 
perimetary tests may be of practical clini- 
cal value in the choice of treatment in 
given cases. ( 1 figure, 1 table, 76 refer- 


ences) Alice R. Deutsch. 


Matsui, M. The relation between retinal 
blood pressure and retinal function in hy- 
pertensive patients. Acta Soc. Ophth. 
Japan 62 :28-34, 257-262, 316-322, 726-733, 
Jan., March, June, 1958. 

This is a study of the relationship be- 
tween the retinal blood pressure and the 
renal function. In any type of hyperten- 
sion there is a negative correlation be- 
tween the renal blood flow and the clini- 
cal rigidity of the retinal arteries. A cor- 
relation between the renal blood flow and 
the retinal blood pressure is present in 
renal hypertension but not in essential hy- 
pertension. A depression of blood pres- 
sure by such medicaments as Reserpin and 
l-hydrazinophthalazine, causes a_ low- 
ering of retinal blood pressure with an in- 
crease in renal blood flow. An excessive 
administration of the medicaments may 
cause a decrease in renal blood flow. 

Matsui also describes two cases of hy- 
pertensive retinopathy in which renal 
function was not disturbed. He considers 
that a disturbance in renal function is not 
essential for the manifestation of hyper- 
tensive retinopathy. (26 figures, 9 tables, 
46 references) Yukihiko Mitsui. 


Palm, Erik. The ocular crisis of the 
temporal arteritis syndrome. (Horton). 
Acta ophth. 36 :208-243, 1958. 


Palm presents 31 cases of temporal ar- 
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teritis with severe ocular complications 
from various Swedish hospitals. In 13 
cases the diagnosis was based on biopsy, 
in 13 others on typical clinical manifesta- 
tions and in five cases the diagnosis was 
highly probable but not certain. Among 
the 26 cases with a certain diagnosis, only 
eight had typical temporal changes while 
in 12 these were uncertain and in six 
absent. Thirty patients had severe impair- 
ment of vision (finger counting or less), 
in nine cases in one eye, and in 21 in both. 
In one case the functional disorder was 
limited to a field defect. The majority had 
ischemic papilledema ; four eyes had em- 
bolism of the retinal vessels, and in six 
eyes both embolism and papilledma were 
observed. In one case the ischemic proc- 
ess was pruely retro-bulbar in both eyes 
and the fundi were normal until atrophy 
set in. In two cases the site of the is- 
chemic lesion was verified electroretin- 
ographically. In two cases a strong sys- 
tolic bruit was heard over the cranium. 
In one of these, there was marked bi- 
lateral stenosis of the internal corotid 
artery, 1 cm. long, at the origin of the 
ophthalmic artery. The author stresses 
the frequency with which the disease ap- 
pears in a form almost lacking in typical 
symptoms; the disease takes an ocular 
character. Ischemic papilledema in associ- 
ation with a sudden loss of vision and a 
high sedimentation rate in an elderly 
patient should be considered almost 
pathognomonic for this disease. The treat- 
ment seems to be powerless against estab- 
lished opticoretinal ischemia. ACTH or 
cortisone, however, have been proved to 
be of great prophylactic value. The second 
eye was injured in only one of eight pa- 
tients adequately treated with cortisone 
whereas in 17 not treated the second eye 
was affected in 15. Every patient with 
temporal arteritis, whether he has ocular 
symptoms or not, should receive prophy- 
lactically ACTH or cortisone as long as 
the sedimentation rate is high. (2 figures, 
6 tables, 55 references) John J. Stern. 


Schulze, E. Summary: Behcet's disease. 
Deutsche med. Wehnschr. 83 :469-470, 
March 21, 1958. 

Fifteen years before Behget’s report in 
1937, iridocyclitis had been described in as- 
sociation with mucous membrane lesions. 
Recent research into this condition led to 
its establishment as a virus disease. The 
pathology of the complicating encephalo- 
myelopathy is described. The brain le- 
sions are vascular and apparently throm- 
botic. They do not resemble the changes 
seen in the demyelinating diseases. (12 
references) Edward U. Murphy. 


Seitz, R. Temporal arteritis as a cause 
for sudden blindness. Klin. Monatsbl. f. 
Augenh. 132: 383-403, 1958. 

Seven patients are described of whom 
six showed a papilledema during the acute 
stage. All of them had a high sedimenta- 
tion rate. Treatment with cortisone, anti- 
biotics and vasodilators improved vision 
in three patients. The improved vasculari- 
zation was evaluated by ophthalmodyna- 
mometry. (11 figures, 2 tables, 47 refer- 
ences) Frederick C. Blodi. 


Stankovic, J. and Plavsic, C. Dissimilar 
effects of ganglionic blocking agents on 
the retinal arterial pressure as compared 
to the blood pressure in hypertensive per- 
sons. Bull. mém. Soc. frang. d’opht. 70: 
346-356, May, 1957. 

A series of hypertensive patients were 
given 100 mg. pendiomide and were kept 
in a recumbant position during the tests. 
For two hours the retinal and humoral 
blood pressure was taken every 10 min- 
utes. The pulse was checked simultane- 
ously. The ocular tension was taken at the 
beginning of the experiment, one hour 
later and at the end of it. The patients had 
either a compensated or a decompensated 
hypertension. No parallelism could be 
found in the pressures in the retinal arter- 
ies and in the general arterial network 
after ganglionic blocking, the cerebral 
vascular system being less dependant on 
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central sympathetic stimulation. This dis- 
crepancy between general and cerebral 
circulation has been observed during num- 
erous physiologic experiments. (5 figures, 
20 references) Alice R. Deutsch. 


19 
CONGENITAL DEFORMITIES, HEREDITY 

Centerwall, W. R. and Miller, M. M. 
Ataxia, telangiectasia, and sinopulmonary 
infections. A.M.A. J. Dis. Child. 95 :385- 
396, April, 1958. 

A syndrome of slowly progressive de- 
terioration in childhood consisting of pro- 
gressive ataxia, progressive symmetrical 
exposure (sun) telangiectasia of the skin 
and sclera, nystagmus, and chronic recur- 
rent infections of the lung, is presented in 
three cases. It is probably a heredofamilial 
disorder transmitted by means of a simple 
autosomal recessive gene. (28 figures, 21 
references) Irwin E. Gaynon. 


Delmarcelle, J. and Pivont, A. Staphy- 
loma corneae, of dominant hereditary 
transmission. Bull. Soc. belge d’opht. 117: 
560-568, 1957. 

The congenital staphyloma of the cor- 
nea is a serious malformation of the an- 
terior segment of the eye of undetermined 
etiology. By some authors it is ascribed to 
severe intra-uterine inflammations during 
the first trimester of gestation. Others be- 
lieve that the abnormality is caused by an 
aberration of the mosoderm and is pos- 
sibly hereditary. The observations of the 
author concern a five-months-old girl 
with bilateral congenital staphyloma. Her 
grandmother and four of her brothers and 
sisters probably had a unilateral crypto- 
phthalmos. A first cousin had a unilateral 
corneal staphyloma. The eyes of the little 
girl had to be removed. The pathologic 
findings confirmed the absence of meso- 
dermal structures, of Descemet’s mem- 
brane, endothelium, and iris stroma. The 
lens was also missing, indicating either a 
failure of formation or early involution of 
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the lens vesicle. There were no signs of 
past inflammation. (4 figures, 12 refer- 


ences) Alice R. Deutsch. 


Echeverria, R. and Vidal, S. Tay-Sachs 
disease. Arch. chil. de oftal. 39:106-109, 
July-Dec., 1957. 

The authors review briefly the differ- 
ent forms of this disease, the infantile 
form, the late infantile and the juvenile 
form. They then describe in detail the case 
history of a patient with typical Tay Sachs 
disease, in whom the diagnosis was cor- 
rectly made on the basis of the ophthal- 
moscopic findings, which are very char- 
acteristic. (6 references) 

Walter Mayer. 


Francois, J. A new syndrome. Dys- 
cephaly, bird-head, dental anomalies, nan- 
ism, hypertrichosis, skin atrophy, micro- 
phthalmos and congenital cataract. Bull. 
Soc. belge d’opht. 117 :569-597, 1957. 

The syndrome discussed in this paper 
is one of the many ectodermal or meso- 
dermal dysplasias ascribed to severe intra- 
uterine disturbances during the 5th, 6th, 
and 7th week of pregnancy. It is a well 
defined symptom-complex of dyscephaly, 
dyscrania, mandibular aplasia, dental 
anomalies, dwarfism, hypotrichosis, atro- 
phy of the skin, microphthalmos, and 
congenital cataract. There is apparently 
no hereditary tendency. The sydrome 
must be differentiated from progeria, and 
the essential dyscephalies, cleidocranial 
dysostosis, dysostosis mandibulo-facialis 
and dysostosis oto-mandibularis. 

Eleven cases gathered from the litera- 
ture are cited and one personal observa- 
tion of a 13-year-old boy is reported in 
detail. (5 figures, 3 tables, 33 references) 

Alice R. Deutsch. 


Howard, Jed Lee. Mandibulofacial dy- 
sostosis (Franceschetti sydrome). A.M.A. 
Arch. Ophth. 59 :882-884, June, 1958. 


Howard reviews the literature and re- 


ports a case. (3 figures, 13 references) 
G. S. Tyner. 


Luc, Jan. Sturge-Weber’s syndrome. 
Report of an unusual case. Brit. J. Ophth. 
42 :296-305, May, 1958. 

The Sturge-Weber syndrome is char- 
acterized by three main features: vascular 
nevus, mostly in the trigeminal area of 
the face, radiologic evidence of cerebral 
calcifications, and convulsions. It is sug- 
gested that the condition originates in 
early fetal life many weeks before the de- 
velopment of the trigeminal nerve and 
therefore the distribution of the nevus 
must be accidental but this sign is almost 
universally present. Glaucoma of one or 
both eyes is very frequently present. A 
close relationship seems to exist between 
this disease and the diseases of von Reck- 
linghausen, von Hippel-Lindau and Bour- 
neville and several others which may ac- 
tually be abortive forms of this same dis- 
ease. 

A 24-year-old man is described who 
complained of progressive diminution of 
vision and who had a generalized nevus 
over the face and trunk. His pupils were 
pear-shaped and he had marked glaucoma 
in one eye and severe papilledema in the 
other. Intracranial examination revealed 
a large melanoma which was removed but 
which later developed metastases. The pa- 
tient died and was considered to have had 
Sturge-Weber Syndrome. (4 figures, 33 
references) Morris Kaplan. 


Meucci, M. and Giordano, R. A case of 
congenital bilateral absence of ocular ab- 
duction with facial diplegia (Moebius syn- 
drome). Riv. oto-neuro-oftal. 32 :634-642, 
Nov.-Dec., 1957. 

The authors point out that congenital 
facial diplegia is a very rare syndrome and 
that its interpretation is not a simple mat- 
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ter. The authors’ patient was a 19-year- 
old girl who had had bilateral symmetri- 
cal paralysis of the muscles innervated by 
the facial nerves since birth. Ocular exam- 
ination revealed bilateral paralysis of the 
lateral rectus muscles. 

William C. Caccamise. 


Nayrac, P., Graux, P., Francois, P. and 
Rabache, R. Friedreich’s disease with 
optic atrophy and imbecility affecting 
boys only in a family. Rev. Neurol. 97: 
295-307, Oct., 1957. 

In this family of nine living children 
the six girls are normal except for eso- 
tropia in one, and the three boys show 
serious degenerative neurologic disease. 
A rather detailed genealogy is presented 
and a sprinkling of less grave defects is 
seen, such as absent tendon reflexes, club 
foot, scoliosis, strabismus, and mental re- 
tardation. The mode of inheritance in the 
several related and overlapping types of 
heredofamilial ataxias and their “formes 
frustes” are discussed. In this particular 
family the authors prefer to describe the 
inheritance as recessive with sex-predomi- 
nance, rather than as recessive sex-linked. 
Some way must be found to prevent mar- 
riages between individuals from such 
families. (6 figures, 39 references) 

Edward U. Murphy. 


20 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Snyder, Charles. A bibliography of the 
history of ophthalmology. 1955 and 1956. 
A.M.A. Arch. Ophth. 59 :885-894, June, 
1958. 

A valuable bibliography has been pre- 
pared by the librarian of the Lucien 
Howe Library of Ophthalmology. 

G. S. Tyner. 
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NEWS ITEMS 


Edited by Donatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notices of 
postgraduate courses and meetings should be received three months in advance. 


DeaTHS 


Dr. Theodore Felix Paprocki, Ogdensburg, New 

York, died April 30, 1958, aged 47 years. 
ANNOUNCEMENTS 
New YorK COURSES 

New York University Post-Graduate Medical 
School offers the following courses this fall: 

OPHTHALMIC PLASTIC SURGERY, a part-time course 
of five days’ duration, 2:00 to 5:00 p.m., November 
17 through 21, 1958, under the direction of Dr. 
Sidney A. Fox. This course covers the essentials 
of ophthalmic plastic surgery for the practicing 
ophthalmologist. Instruction is by lecture and dem- 
onstration. Tuition: $85.00. 

This course will be repeated 9:00 a.m. to 12:00 
M., March 16 through 20, 1959. 

SURGERY OF THE CORNEA, a full-time course of 
five days’ duration, December 1 through 5, 1958, 
under the direction of Dr. Ramon Castroviejo. 
This course is designed to cover current concepts 
and practices in the field of corneal surgery. After- 
noons from 2:00 to 5:00 p.m. are devoted to didactic 
lectures, illustrated by lantern slides and motion 
pictures. During the mornings, as patient material 
is available, opportunity is offered to observe sur- 
gical procedures in the operating room. On the 
last morning of the course, students perform sur- 
gical procedures on animal eyes. Tuition: $225.00. 


EASTERN SECTION MEETING 


The Eastern Section of the Association for Re- 
search in Ophthalmology will meet November 21st 
and 22nd at Bellevue Hospital, New York. Ab- 
stracts of papers proposed for presentation should 
be sent to Dr. Jerry Hart Jacobson of the program 
committee before September 15, 1958. 


New YorK ALUMNI 


The annual spring meeting of the Alumni Asso- 
ciation of the New York Eye and Ear Infirmary 
in April, 1958, was so well received that it has 
been decided to expand next year’s meeting which 
will take place from April 20 to 23, 1959. 

Symposia and lectures on pathology, traumatic 
surgery, and medicolegal ophthalmology will be 
conducted. It is also planned to offer refresher 
courses in gonioscopy and tonography, electro- 
physiology, radio-isotopes, orthoptics, macular 
function testing, and biomicroscopy. Closed-circuit 
TV of surgical operations will also be shown. 

More complete information regarding the meet- 
ing will appear in a later issue of THe Journat. 


MISCELLANEOUS 
Tue Gontn Festivat 


The “Gonin Festival” was held at the Palais de 
Rumine in the senate chamber of the University of 
Lausanne on July 12, 1958. 

The procedure for the allocation and presentation 
of the Gonin Medal has now become stabilized and 
this was the first “routine” occasion; it is hoped 
that it will become an important and pleasant 
ophthalmologic tradition. 

The Gonin Medal in gold is presented every four 
years conjointly by the University of Lausanne and 
the Swiss Ophthalmological Society, in memory of 
their most distinguished ophthalmologic alumnus 
and member. The medal is given to the person who 
is internationally considered to have contributed 
most lavishly to ophthalmology. In order to ensure 
that the choice is widely acceptable throughout the 
world, the International Council of Ophthalmology 
appoints every eight years a commission of seven 
distinguished ophthalmologists from seven different 
countries to suggest names of potential candidates ; 
from these the recipient is chosen by the council 
itself at its meeting prior to each International 
Congress of Ophthalmology. The medallist visits 
the University of Lausanne a short time before each 
congress, delivers an oration, and receives a certifi- 
cate from the rector of the university entitling him 
to claim the medal. The medal, itself, is presented 
at each congress. 

On July 12th a very delightful ceremony took 
place wherein Dr. Edmond Grin, the rector of the 
university, opened the proceedings. The president 
of the International Council (Duke-Elder) intro- 
duced the Medallist, Prof. Alan C. Woods of The 
Johns Hopkins University, Baltimore, explaining 
the reasons for the choice of the council. The 
professor of ophthalmology of the University of 
Lausanne (Streiff) detailed the brilliant career of 
the medallist and his immense contributions to 
ophthalmology. Thereafter Professor Woods de- 
livered the Gonin Oration. 


CENTENNIAL DINNER FOR ILLINOIS Eye AND EAR 
INFIRMARY 

The Illinois Department of Public Welfare, in 
co-operation with the University of Illinois and the 
ophthalmologic and otolaryngologic alumni associa- 
tions, will hold a centennial celebration dinner for 
the Illinois Eye and Ear Infirmary in the Grand 
Ballroom, Palmer House, Chicago, at 7:00 P.M. 
(DST) on Wednesday, October 15, 1958. 

Guest speaker for the dinner will be Vice Ad- 
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miral Ross T. McIntire, surgeon general of the 
United States Navy (retired), whose subject will 
be “Medicine in our changing times.” 

Dr. Otto L. Bettag, director, Illinois Department 
of Public Welfare, will serve as toastmaster for the 
occasion. 

According to Lester R. Gerber, superintendent of 
the Illinois Eye and Ear Infirmary and chairman 
of the centennial celebration committee, an attend- 
ance of more than 750 persons is expected, includ- 
ing members of the American Academy of Oph- 
thalmology and Otolaryngology who will be holding 
their annual meeting in Chicago during the week 
beginning October 13th. 

Persons interested in attending the centennial 
celebration dinner may write Mr. Gerber at the In- 
firmary for tickets. Address: Illinois Eye and Ear 
Infirmary, 904 West Adams Street, Chicago 7, 
Illinois. 


SocreTIEes 


OPHTHALMOLOGICAL SocIETY 


New officers of the Colorado Ophthalmological 
Society for 1958-1959 elected at the annual business 
meeting are: President, Dr. James C. Strong, Jr.; 
vice-president, Dr. Morris Kaplan; secretary, Dr. 
Max Kaplan; treasurer, Dr. George A. Filmer; 
recording secretary, Dr. Mitchell B. Rider; mem- 
ber of the executive committee, Dr. Daniel Frank- 
lin. 


SECTION PRIZES 


The annual scientific session of the Section on 
Ophthalmology, American Medical Association, 


was held in San Francisco from June 24 to 26, 1958. 


Approximately 400 persons, a record for attendance 
on the West Coast, were present throughout the 
meeting. Prof. Gésta Karpe of Stockholm, Sweden, 
was the guest-of-honor of the section. 

The following prizes and honors were awarded: 

1. The Prize Medal in Ophthalmology was 
awarded to Peter C. Kronfeld for his many con- 
tributions to our specialty. 

2. The $250 prize for the best exhibit was 
awarded to L. K. Garron, M. J. Hogan, W. K. 
McEwen, and M. L. Feeney for their exhibit, 
“Electron microscopy of ocular tissue.” 

3. The $250 prize was awarded to Warren A. 
Wilson for his paper, “Galactosemia with associated 
cataracts in children,” judged on the basis of 
presentation and originality. 

The following officers were elected: Frank B. 
Walsh, chairman; Philip M. Lewis, vice-chairman ; 
Henry F. Allen, assistant secretary; Ralph O. 
Rychener, delegate to House of Delegates; W. 
Howard Morrison, alternate delegate to House of 
Delegates; Frank W. Newell, representative to 
scientific exhibit. 


DENVER MEETING 


At the summer Convention of the Colorado 
Ophthalmological Society held recently in Denver 
in conjunction with the Office of Postgraduate 
Medical Education of the University of Colorado 
School of Medicine, a symposium on cataract was 
presented. Ophthalmologists participating were Dr. 
Jerome W. Bettman, San Francisco; Dr. Jack S. 
Guyton, Detroit; Dr. Frederick R. Carriker, 
Phoenix; Dr. Jose A. Quiroz, Mexico City; and 
Dr. John C. Long, Denver. 
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HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 


THERMINON LENSES 


Scientifically formulated to 


Absorb Infra-red Radiations 
Your patients will report additional comfort when you pre- 
scribe Therminon for cases of: 


@ APHAKIA 

@ CATARACT 

@ PHOTOPHOBIA 

@ RETINAL DISTURBANCES 


Insist on the Therminon Certificate which indicates that 
your Rx has been filled with genuine Therminon Lenses. 


Samples and Literature Upon Request 


THERMINON LENS CORP. 


Reliable Laboratories Never Deal in imitations 


XXIX 
Anatomical 
EYE 
We offer a complete artificial eye service too—ask for folder. 

| Mager and Gougelman inc. 
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SAUER Corneoscleral Suturing Forceps 
A beautifully, delicately made forceps for fine bites of cornea when minimum trauma but 
maximum security of tissue edges is desired. Stainless. (OP-3325) Each, $7.50 


3/4 size 


SAUER Corneal Debrider 
Arc-shaped, 8 mm. debrider with flat surface 1 mm. wide on the inside of the arc, Debrider 
is dull, at about a 45° angle to the standard eye instrument handle. Stainless, (OP-1715) 


Each, $9.00 


Vnuewer a EO. 


330 South Honore Street Chicago 12, Illinois 
Dallas © Houston © Los Angeles © Rochester, Minn. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT JU. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Hand Occluders *Phoro-L 


*Beloccluders 


Cataract Bifocal Loan Service *Hand Prism Sets (glass-plastic) *Portable illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 
Contact Lenses *Hand Red Glass Comb. Prism Bar Vert. 1-25 
Gonioscopic Contact Lenses Lebensohn Astigmometer *Prism Sets in Wallet 


Red and Green Specs 


Guibor Amblyscope Charts Lebensohn Hand Reading Card Soft 
Guibor Distance Chart (E) *Lenscorometer Spee Bands 
Guibor Hand Reading Card (E) *Pocket Prism Bar Sterecscopes 
Guibor Motility Chart (Vertical 2-104) *Strait Top Bifocal Trial Set 
Guibor Stero Cards *Pocket Prism Bar Trifocal Trial Set 
*Hand Dual Occluder (Horizontal 3-204) Worth 4-Dot Tests 


*Belgard 


OPHTHALMIC 
OPTICIANS 
WHOLESALE SERVICE 


DISPENSING SERVICE 


Main Office: 
Itt N. Wabash Ave., at Wash. 
Chicago, Illinois 


Branch Office: 
1139 Central Ave., Wilmette, lil. 
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GREINER & MUELLER 


Expert makers 
: of artificial human eyes 
GLASS & PLASTIC 


55 E. Washington St. . . . Chicago 2, Ill. 
Phone FR 2-4449 


byes Sale Serving the Miagie West since 1924. 
for Eaxpaeate Eye making has been a family tradition 


with us since 1835. 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
an A. G. JEFFERSON | 


Optical 


Arts Bidg. 


It Will Pay You 


to look through the advertising pages of this Journal. 
We discriminate as to the quality and reliability of the 
advertising accepted for the 


AMERICAN JOURNAL 
of 


OPHTHALMOLOGY 


t 
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INEXPENSIVE HOME TRAINING 
with CURPAX® equipment 
Cheiroscope $12.75 Stereoscope $11.00 
Pigeon Cantonnet $8.40 
Diploscope $8.00 Remy Separator $5.00 
For complete details ask your dealer, or write for Leaflet C-17 


CURRY & PAXTON INC. 
866 Willis Ave., Albertson, L. L., N. Y. 
“Helping the World to Better Vision” 


ORTHOPTIC TECHNICIAN 


WANTED: For part or full time. State 
experience and qualifications. Reply to: 
Herman C. Weinberg, M.D., 2177 S. Tay- 
lor Rd., University Hts., Cleveland 18, 


Ohio. 


THE CHICAGO OPHTHALMOLOGICAL SOCIETY 
1959 CLINICAL CONFERENCE 


February 13 and 14, 1959—The Drake Hotel, Chicago, Illinois 


SPEAKERS: 
Paul A. Chandler, M.D. J. Robert Fitzgerald, M.D. Charles Oldfield, Jr., M.D. 
Charles E. Iliff, M.D. William F. Hughes,M.D. — John H. Olwin, M.D. 
Samuel J. Kimura, M.D. Gilbert Iser, M.D. Frank Pirrucello, M.D. 
John Harry King, M.D. Bertha Klien, M.D. Theodore Zekman, M.D. 
J. Vernal Cassady, M.D. Frank W. Newell, M.D. 


SUBJECTS: 
Symposium: Management of Surgical Conditions of Lids and Lacrimal Apparatus. 
Management of Uveitis ¢ Plastic Surgical Principles 
Prophylaxis and Treatment of Vascular Occlusions © Clinical Value of Electroretinography 


Management of Cardiac Arrest ¢ Glaucoma Management 
Present Status of Preserved Eye Tissue for Transplantation. 
Fee: $45.00 (Includes Round Table Luncheons and Buffet Supper following Gifford 


ure.) 


Registrar: Mrs. Edward J. Ryan, 1150 North Lorel Avenue, Chicago 51, Illinois 


THE FIFTEENTH ANNUAL GIFFORD MEMORIAL LECTURE 
Paul A. Chandler, Boston, Massachusetts ¢ Friday, February 13, 1959, The Drake Hotel ¢ 5:15 p.m. 


The Chicago Ophthalmological Society welcomes all physicians to attend the Lecture. A 
buffet supper which follows is open to physicians and their wives. 
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INSTITUTE OF OPHTHALMOLOGY OF THE AMERICAS 
of the 
NEW YORK EYE AND EAR INFIRMARY 


POST-GRADUATE COURSES 


November 3, 1958—January 9, 1959 


Anomalies of Extraocular Muscles, including Ptosis; Aniseikonia; Biomicroscopy ; 
Biomicroscopy, Near Ultra-Violet Biomicroscopy, Gonioscopy and Tonography; Cat- 
aracts; Clinical Bacteriology; Complications of Ophthalmic Surgery; Electrophysi- 
ology of the Eye; Glaucoma; Gonioscopy and Tonography; Keratectomies and Kera- 
toplasties; Lacrimal Sac Surgery; Medical Ophthalmoscopy; Near Ultra-Violet Bio- 
microscopy; Ocular Allergy; Ocular Biochemistry; Ocular Microbiology; Ocular 
Neuro-Ophthalmology; Ocular Photography; Ocular Radiology; Ocular Trauma; 
Ophthalmoscopy; Pathology; Perimetry; Plastic Eye Surgery; Pleoptics and Macu- 
| lar Function Testing; Psychosomatic Factors in Ophthalmology; Radio-Isotopes in 
Ophthalmology; Refraction; and Retinal Detachment. 


For Catalogue or information, please write: 
Mrs. TAMAR WEBER, Registrar 
218 Second Avenue, New York 3, N.Y. 


GOV'T SURPLUS — MEDICAL SUPPLIES 


Brand new, first quality surgical instruments and hospital supplies. Write for 
our medical surplus catalog—lists more than 7500 items for the surgeon, 
specialist, general practitioner. Catalog contains separate listings in General 
Surgery—Scissors and Hemostats; Syringes and Needles—Dressings; EENT 
—Rhinoplastic; Bronchoscopy; Gyn.—Obstetrics; Proctology—Urology; 
Orthopedics—Neurosurgery; Sutures; Laboratory Supplies—Office Equip- 
ment. All merchandise sent subject to your approval. Prompt shipments— 
we ship anywhere. 


ARISTA SURGICAL COMPANY 


67 Lexington Ave., New York 10, N.Y. 
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THE SIEZEL-FUSOR 
U.S. Reg. Pat. 


ANYONE FOR CHECKERS? 


Fusion 

Amblyopia 

Suppressions 

Hand & Eye Coordination 
Phorias & Tropias 
Convergence Insufficiency 
Acc. & Conv. Imbalances 
Figure & Ground 

Home & Office Use 


Group Therapy 


SIEZEL-FUSOR, INC. 
751 Main St. 


Waltham, Mass. 


COMPONENTS: 

1. Checkerboard 

2. Checkers 

3. Reversible Clip-ons 


4. Reversible Trial Frame 


$12.50) manne 


(Underpriced for promotional purposes) 
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A patient with polyopia, the phenomenon of 
multiple vision, often presents a very difficult diagnostic 
problem. It is necessary to know the refractive media 

involved in the creation of the polyopia. 


Application of a contact lens becomes a valuable aid to the 

diagnosis as it eliminates the most important refractive surface as the possible 
cause of the problem. The contact lens will form a new, regular surface on the anterior 
portion of the eye, thereby eliminating optical distortions of the front surface 
of the cornea. If the pulyopia disappears upon application of the contact 
lens, then the cornea was at fault. If the polyopia remains with 
application of the contact lens, the cause of the condition _ 
must then be located in some other media. 


the Piastic 
Contact Lens 
Company 

“Dedicated to Knowledge and Research’ 


> 


69 EAST MADISON STREET CHICAGO 3, /LLINOIS 
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An aid diagnosis 
To the center > 
of your contact 


Ae requested by many Ophthalmologists 
—the MODIFIED PANTOSCOPE « 


MEE, 


THE INCOMPARABLE “PANTOSCOPE” 


INTRODUCES THE “MODIFIED PANTOSCOPE” 


In response to very many requests, particularly 
from the American continent, for a simplification 
of the world-renowned PANTOSCOPE, we are 
now pleased to announce the ‘MODIFIED 


PANTOSCOPE' 


This is the ‘scope for the doctor who appreciates the necessity for brilliant illumination 
—I!2 VOLTS 12 WATTS—more than enough for any fundus examination even in day- 
light. While giving the same superb vision as the famous PANTOSCOPE (many thousands 
of which are in current use by leading ophthalmologists thruout the world) this new 
MODIFIED PANTOSCOPE provides for direct and indirect ophthalmoscopy only. 


Detailed features include 
¢ Macular Beam, Iris Diaphragm. 

* Ordinary or Polarised light. 

¢ +40D. to —25D. viewing lenses. 

* Compact filament lamp with plano cap for homogene- 
ous light on fundus. 


Cloudy media, small pupils 

For better vision under such conditions, try the Modified Panto- 
scope with narrow macular beam, polarised light to minimise reflex, 
and full 12 watt power. 

The MODIFIED PANTOSCOPE illustrated is fitted with the 
“SELECT-A-LITE” switch-base which provides finger-tip brightness 
control as part of the ‘scope. You can vary the illumination while ob- 
serving the fundus. The "3-way & off" switch gives 6 volts for 
direct ophthalmoscopy in ordinary light, 9 volts for direct use in 
polarised light and 12 volts for all indirect ophthalmoscopy. It 
fits any Keeler 12v. ‘scope. 


KEELER OPTICAL PRODUCTS INC. 


roe 5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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A FORMULA 
FOR 

UNUSUAL 
EFFECTIVENESS 


OPHTHALMIC SUSPENSION 


# Subdues tissue inflammation 
and exudation 

® Reduces local edema, allays 
irritation 

® Rapidly improves the appear- 
ance of the eye 

= New container minimizes 
hazard of “treatment-induced” 
infection 

® Response to therapy is rapid, 
usually within 24 to 48 hours; 
the patient is generally 
symptom-free in 5 to 7 days. 


The complete Prednefrin 
formula combines prednisolone acetate 
0.12%, phenylephrine HCl 0.12%, 
methylcellulose 0.12%, in asterile, 
buffered base —for effective control 
of inflammatory and allergic conditions 
of the eyelids, conjunctiva, cornea, sclera, 
uveal tract, and following thermal or 
chemical burns. 
Dosage: / or 2 drops in the affected “ey new 
eye two to four times a day. : 

im § ec. 


all-plastic 
dropper bottles 


ALLERGAN | | CORPORATION ses ngeies 17, California 
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